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¢ The Library Committee shall divide the books and other 
. articles belonging to the Library into three classes, ep 
~~ ; ? (a) those which are not to be removed from the building; (b) 
4 ae those which may be taken only by written permission of 
: three members of the committee; (c) those which may circu- 
>! be late under the following rules :— 
. % , Members shall be entitled to take from the Library two 
: folio or quarto volumes, or four volumes of lesser fold, with 
the plates belonging to the same, upon having them recorded 
* - ° ‘ by the Librarian, or Assistant Librarian, and promising to 
; : make good any damage they sustain, while in their. posses- 
‘- . sion, and to replace the same if lost, or pay a sum fixed by 
the Library Committee. 
2 feo, No person shall lend any book belonging to the Institute, 
5p / excepting to a member, under a penalty of one dollar for 
* : ’ j each offence. 
: The Library Committee may allow members to take more 
“ 7 than the allotted number of books upon a written applica- 
tion, and may also permit other persons than members to 
use the Library under such conditions as they may impose. 
: No person shall detain any book longer than four weeks 
oh “i 2 from the Library, if notified that the same is wanted by an- 
id z other member, under a penalty of five cents per day, and no 
volume shall be detained longer than three months at one 
time under the same penalty. 
The Librarian shall have power by order of the Library 
\ * i Committee to call in any volume after it has been retained 
= by a member for ten days. 
' ’ On or before the first Wednesday in May, all books shall 
oe 7% . be returned to the Library, and a penalty of five cents per 
e day shall be imposed for each volume detained. 
’ - . o book shall be allowed to circulate until one month after 
¢ . <X its receipt. 
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Tue method of ascertaining the Longitude at sea by Lunar Observations, is of such great 
importance to the Navigator in traversing the wide and trackless ocean, that the practice thereof 
cannot be too strongly recommended. Various methods have been proposed to render the solution 
of this Problem easy and practicable, yet many are deterred from deducing the Longitude from 
Observation, on account of the supposed difficulty in making the necessary calculations: in order 
to remove those apparent objections the following Tables have been calculated, and adapted to 
Lyon’s method, which is universally acknowledged to be the most concise and easy method of 
calculating the true distance, by corrections, ever offered to the Nautical Student. ‘ 

The principle of this method is to clear the apparent distance from the effects of refraction 
and battle, he means of corrections. The apparent altitudes of the heavenly bodies are affected 
by refraction and parallax, which operate only in a vertical direction, yet the apparent distance 
between any two bodies, will also be affected by these causes. All celestial objects, except the 
moon, are more affected by refraction than by parallax, and therefore appear above their true 
places; but the moon, being more affected by parallax than refraction, is always seen below her 
true place. I will now endeavour to show, in a plain and familiar manner, how the apparent 

- distance is affected by refraction and parallax; also how the accuracy of this, or any other method 
may be proved. 

When the moon and the sun, star, or planet,* are in the same azimuth circle, that is, when the 

sum of the distance and the less altitude is equal to the greater altitude, as in the annexed figure, 
the correctness of any method may be proved, as follows: Z, 
Let H © be the sun’s apparent altitude=12°, H ) the 
moon’s apparent altitude=52°, and © ) the apparent 
distance=40°, and the }’s horizontal parallax=543 
then © r is the refraction of the sun=4’.23”, and } R 
the refraction of the moon=0’.44”; in this case, the 
sun’s refraction being greater than the moon’s, the differ- 
ence of the refractions 3/.39 must be added to the ap- Hf 
parent distance 40°, and the sum R r will be the distance corrected for refraction=40°.3/.39” 
Again, let D } be the moon’s apparent altitude=12°, D © the sun’s apparent altitude=529, 
and } © the apparent distance=40° as before, and the }’s horizontal parallax=54’; in this 
situation also, the difference of the refractions 3'.39’ must be added to the apparent distance, 
and the sum Rr will be the distance corrected for refraction =40°.3/.39” » as before. 

In the first case, R P is the moon’s parallax in altitude =33/.15”, and as the moon is the 
higher body, it must be added to Rr the distance corrected for refraction, and the sum r P= 
40°.36/.54”, will be the distance corrected for the moon’s parallax in altitude; r p=8’' is the 
effect of the sun’s parallax, which is to be subtracted from r P, the distance corrected for re- 
fraction and the moon’s parallax, and the difference P p=40°. 36/.46” will be the true distance. 

In the second case, the moon being the lower body, the moon’s parallax in altitude R p= 
52/.49’ must be subtracted from R r and the difference, P r=39°.10'.50” will be the distance 
corrected for refraction and the moon’s parallax, and r p=5”, the sun’s parallax in altitude, is to 
be added, and the sum P p=39°.10'.55” will be the true distance. 

When the moon, and the sun, &c. are on the same meridian, but on opposite sides of the zenith, 
that is, when the sum of the altitudes and distance is equal to 180°, as in the figure, where H ) 
and D © are each equal to 52°, and the distance ») © =76°, the sum of the sun and moon’s 
refraction 1’.30’ is to be added to the apparent distance, and the sum R r=76°.1'.30” will be 
the distance corrected for refraction. In this case, the sum of the moon and sun’s parallaxes in 
altitude 33/14” and 5’ =33'.19", must be subtracted from 76°.1/.30”, the distance corrected 
for refraction, and the sum P p=75°.28'.11" will be the true distance. 

When the moon and sun, &c. are in the before mentioned situations, no triangle is formed ; 
but when they are in any other position, they form a spheric triangle with respect to the zenith 
of the place of observation. Table I. is calculated to give the effect of refraction in distance to 


_ *Tables containing the moon’s distances from the planets Venus, Mars, Jupiter, and Saturn, are now 


‘published annually in Europe 
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the nearest second in every position of these bodies; and Table V. gives the effect of the sun’s 
parallax in distance. The only correction to be calculated, is the effect of the moon’s parallax in 
distance. An example in each of those cases is worked out by these Tables, which exactly cor- 
1esponds with the above. 

Tables to give the effect of refraction in distance have been published by Lyon, Norie, and 
Delamar ; these differ in construction, but give nearly an accurate result ; also by Turner, Elford, 
Heartie, &c. which contain so many errors, both in principle and in arrangement, that they are 
neither adapted for the teacher, nor for the Navigator. With respect to the arrangement of 
Elford and Turner’s Tables, the following example from Elford may suffice :— 

Distance 30°, the less altitude between 10° and 14°, and the greater altitude between 29° and 
35° inclusive, the correction is 2/.15’, not varying one second in six degrees of the greater alti- 
tude ; now the distance and the less altitude remaining the same, and the greater aJtitude between 
36° and 45°, the correction is 3/.10/; thus it appears that from 35° to 36° of the greater alti- 
tude, the correction changes from 2’.15/ to 3’.10”, that is 55" in one degree, equal to 25 miles 
of longitude. 

In Patten’s edition of Turner’s Tables, lately published :—Distance 40°, less altitude from 
T° to 10°, and the greater altitude from 10° to 20°, the correction is 1’.40’ ; and in the next 
page, the same distance and altitudes give 1’.16”, which error is continued from 40° to 50° of 
distance; and it is rather singular that in both of these Tables, the less and greater altitudes as 
above, the correction is 40" too great from 20° to 60° of distance, where they then begin to be 
nearly right. The following are a few of the many errors with which these Tables abound ;— 


Patten’s ed. 
of Turner. 


Less Greater 
Altitude. | Altitude. 
fe) 


Distance. 1 bgt Elford. 
Correction. | 
7 


“/ 
6.40 
5.40 
4.35 
3.40 
1.10 
1.45 


{t is without doubt, an unpleasant task to expose the errors of other writers; yet, as a Teacher 
of Nautica! Science, and in friendship to the industrious and scientific Navigator, whose arduous 
avocation will not allow him time to investigate the merits or demerits of Nautical Works, I con- 
sider it my duty to guard him against inaccuracy, and present him with a new set of Tables, 
which I trust will meet his approbation and encouragement. 


E. C. WARD. 
New-York, April, 1823, nF 
4 
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DESCRIPTION AND USE 
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TABLES. 
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TO FIND THE EFFECT OF REFRACTION. 


Enter Table I. with the nearest degree of the less altitude in the first column, the next less 
degree of the greater altitude in the second column, and the next less degree of the apparent dis- 
tance at the top, and take out the corresponding correction ; find the difference between this 
correction and the next below it, and the next to the right. Enter Table IT. with the first 
difference at the top, and the overplus degrees of the greater altitude at the side, and take out a 
number of seconds, to be added to the above correction; enter this Table again with the second 
difference at the top, and the overplus degrees of distance at the side, and take out another num- 
ber of seconds, to be added to the above sum, if increasing, but subtracted if decreasing, and the 
result will be the first correction, or the effect of refraction in distance, and is always to be added 
to the apparent distance. 

When the less altitude is small, it may be necessary to take out the correction for the next less and next 


greater degree, and proportion for the minutes. When the greater altitude exceeds 80°, allow the same dif- 
ference from 80° to 90° as in the preceding 5°, and proportion accordingly. 


TO FIND THE EFFECT OF THE MOON’S PARALLAX. 


Take from a Table of log. sines, tangents, &c. the following logarithms, (to four places of 
figures,) which arrange in two columns, viz. the sine of the apparent distance* in the first 
column, and the tangent in the second ; the cosecant of the sun, star,or planettin the first column, 
the cosecant of the moon’s apparent altitude in the second column, and the proportional logarithm 
of the moon’s horizontal parallax in both columns: the sum of the three logs. in the first column, 
will be the pro. log. of arch A, and the sum of the three logs. in the second column, will be the 
pro. log. of arch B. . 

When the apparent distance is less than 90°, the difference between these two arcs is the se- 
cond correction, or the principal effect of the moon’s parallax in distance ; but when the distance 
exceeds 90°, the sum of these two arcs is to be used. Always subtract the second correction from 
the distance corrected for refraction, except when arch A is less than arch B, in which case, it 
is to be added, and the result will be the distance corrected for refraction, and the principal effects 
of the moon’s parallax. 

With the moon’s altitude and horizontal parallax, enter Table IIT. and take out her parallax 
in altitude. Enter Table IV. with the apparent distance at the top, and take out the numbers 
opposite to the moon’s parallax in altitude, and to the second correction, and their difference will 
be the third correcticn, which is to be added to the second corrected distance, if it be less than 
90°, and subtracted when greater ; the sum or difference will be the true angular distance 
between the moon and a star, or planet. 

But, if the moon’s distance from the sun be observed, enter Table V. with the distance at the 
top, the moon’s altitude in the first column, and the sun’s in the second, and take out the cor- 
responding number, which is the effect of the sun’s parallax in distance, and is to be added or 
subtracted, as directed in the Table, 


EXAMPLE I. 


° ‘uw 
Apparent Distance - 40.0.0 
. 4 i - - 12.0; f 
Given Qs rb ’ ee J . to find the True Distance, 
)’s Hor. Parallax - - 54.0 


* All writers on this method have erroneously made use of the sine and tangent of the first corrected dis- 
tance instead of the apparent, which will not stand the test of demonstration. t App. Altitude. 
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In Table I. the correction answering to 12° the less altitude, 50° the next less degree of the 
greater altitude, and 40° the apparent distance, is 8/.31/’; the difference between this and the 
next below it is 19’; in Table II. opposite 2° the overplus of the greater altitude above 50°, and 
under 19” the difference is 8’, which being added to 3'.31” will give 3'.39” the first corrrection. 


> 

’ re - 
: App. Distance, Sine and Tang. == 9.8081 9,9238 App. Distance - 40. 0. 0 
> _ ©’s App. Altitude, Cosecant = + 6821 © Ist Corr, - - + 38.89 
. )’s App. Altitude, Cosecant - - - - 1034 i , 
)’s Hor. Parallax - - ~ PL 6229 5229 Ist Corr. Distance 40. 3.39 
t aiat 2d Corr, - -+ 83.15 
Arch A 17.28 - PL 1.0131 ee 


Arch B 50.43 - . - PL 55C2 2nd Corr. Distance 40.36.54 
4th Corr, os) a 


Qnd Corr, 33.15 


True Distance - - 40.36.46 


* ee 


This agrees with Stansbury’s method. Elford differs 4’, and Turner 6”. 


EXAMPLE II. 


oon 
, Apparent Distance - 40. 0.0 
+ ©’s App. Altitude - = 52. 0.0 « 
Given Ds App. Altieade 4 12. 0.0(° find the True Distance, 
)’s Hor. Parallax - . 54.0 
: O° 0 ae 
_ App. Distance, Sine and Tang. = 9,8081 9.9238 App. Distance -_ 40..0. 0 
©’s App. Altitude, Cosecant - - 1034 Ist Corr. - - + 3.39 
’s App. Altitude, Cosecant - - - 6821 — 
} ’s Hor, Parallax ° . - PL 5229 5229 Ist Corr. Distance 40. 3.39 
penny 2d Corr. - — 52.49 
Arch A 66.12. - PL 4344 j ~ 
Arch B 13.28 - - > 6 PL, 1.1288 2nd Corr. distance 39 .1C 50 
AthCorr, + + 5 
2nd Corr. 52.49 - 
(Aeirinn True Distance ae - 39.10.55 ” 
This differs 3” from Stansbury’s method. Elford differs 2” and Turner 12”. ‘ 
ay I *-* - . 


ff 


EXAMPLE III. 


Om tf. i7 
Apparent Distance - 76. 0.0 
A ©’s App. Altitude - - 62. 0.0 4 
Given )’s App. Altitude : 52. 0.0 to find the True Distance. 
) ’s Hor. Parallax - - 54.0 
. % Dy.) ath 
, App. Distance, Sine and Tang. - 9.9869 6032 App. Distance - 76.0.0 
. : ©'s App. Altitude, Cosecant - - 1085 t Ist Corr, - - + Tae 
)’s App. Altitude, Cosecant - - - 1035 “a * 
)’s Hor. Parallax - - - PL 6229 5229 1st Corr. Distance 76. 1.30 
rey 2nd Corr. - — 33.14 
Arch A 43.51 - PL 6133 as 
7 Arch B 10.37 - . - PL 1.2296 2nd Corr. Distance 75.28.16 
' 4th Corr, ee 5 
. 2nd Corr. 33.14 Es. ¥, 


True Distance - - (75.28.11 


ae 
This differs 1” from Stansbury’s method. Elford differs 7”, and Turner 1”. 
Sr. 
Ps ’ ba sh. 
sor 
y = 4 a 4 7 - 
e% 7 y 4 i > 


LUNAR OBSERVATIONS. - 7 
EXAMPLE IV. 


Apparent Distance - 31.10.0 


’ 4 = i) . x 
>K's App. Altitude 2728.0 to find the True Distance. 


Sven S »y sAgps Altitudé ‘dhe 29." 4x0 - 


2» )’s Hor. Parallax - - 61.9 
7 > 
In Table I. the number answers to 22° the less altitude, 25° the next less degree of the greater 
altitude, and 30° the next less degree of the distance, is 0.32”; the difference between this, and 
the next below it, is 6”, and the difference between the said number 0’ .32”, and the next to the 
right, is also 6”. In Table IL. opposite 3° the overplus of the greater altitude above 25°, and 
under 6” the first difference is 4, to be added to 0'.32” gives 0/.36/’; and opposite 1° the over- 
plus of the distance above 30°, and under the second difference 6’ is 1/’, which being added to 
0'.36", will give 0’.37”, the rth correction. 
: . - ° 4. ut 
App. Distance, Sine and Tang. - 9.7139 9.7816 . App. Distance - 31.10. 0 
*k’s App. Altitude, Cosecant - - 38361 . Ist Corr. - - + 37 
)’s App. Altitude, Cosecant - - - 4252 —_—. 
)’s Hor. Parallax - . PL 4689 4689 Ist Corr. Distance 31.10.37 
oy RL 2d Corr. - — 16.31 
Arch A 64.30 - PL 65189 : -_—-—— 
Arch B 37.59 - - - PL 6757 2nd Corr. Distance 30.54. 6 
3rd Corr. - + 42, 
2d Corr. 16.31 Se 
; True Distance - - 30.54.48 
This differs 1” from Stansbury’s Tables. Elford differs 443’, and Turner 423”. 
“ EXAMPLE YV. 
e re Apparent Distance - 25 seal Uikeal) Bi 
‘= : »©’s App. Altitude - - 16. 0. 0 
x Given }'s App. Altitade r 41. 020(° find the True Distance. 
)’s Hor. Parallax - - 54.30 
A ~ In Table I. the number answering to 16° the less altitude, 40° the next less degree of the 


greater altitude, and 25° the apparent distance is 2'.7’ ; the difference between this and the next 
v' below it is 25’. In Table II. opposite 1°, the overplus of the greater altitude above 40° and 
under 25” the above difference is 5”, which being added to a2 7" will give 2.12” = 1st 


correction. 

. 3 ° ‘ow 
App. Distance, Sine and Tang. - 9.6259 9.6687 * App. Distance - 25." 0. 0 
3: s App. Altitude, Cosecant - - 6597 -Ist Corr. - - + 2.12 
’s App. Altitude, Cosecant - - - - 1831 ‘ —-— 
3 Hor, Parallax - - - PL 6189 6189 1st Corr. Distance 25. 2.12 
oa By cdl ‘ pone 2nd Corr. - + 41. 8 

Arch A 85 . 32 - PL 7045 
Arch B 76.40 - . - - PL 3707 2nd Corr. Distance 25.43.20 
4th Corr. _ — £8 

2nd Corr, 41. 8 


True Distance - - 25.43.12 


ilies 


This differs 1” from Stansbury’s Tables. Elford differs 483”, Turner 534. 


7 


4 EXAMPLE VI. 
Apparent Distance ~*~ 118.27. 37 
™ . ©’s App. Altitude - - 16.16. 0 ; : 
. Given )'s App. Altitude  « 26.51. 0¢° find the True Distance. 
)’s Hor, Parallax ~ + 59.13 
“7 by £ ’ . s 
Pog 
wi 5 Bis 
eg . . . 


“ae 


8 LUNAR OBSERVATIONS. 


In Table I. the number answering to 16° the less altitude, 25° the next less degree of the 
greater altitude, and 115° the next less degree of the distance, is 3/.8’ ; the difference between 
this, and the next below it, is 12’’, and the difference between it and the next to the right is 19”, 
In Table IL. opposite 2° the overplus of the greater altitude above 25°, and under 12” the first 


difference, is 5’, to be added to 3/.8”, which gives 3/. 13’; and opposite 33° the overplus of the 
distance above 115°, and under 19” the second difference, is 13’, which being added to 3./18 


will give 3’.26” the first correction. 


"ly 


App. Distance, Sine and Tang. - 9.9440 2658 
©’s App. Altitude, Cosecant - - 6527 
)’s App. Altitude, Cosecant - - ~ 3452 
)’s Hor. Parallax . PL 4828 4828 
au 
Arch A 18.52 - PL 9795 
Arch B 14.30 - - - PL 1,0938 


2nd Corr. 33.22 


This differs 1’ from Stansbury’s Tables. 


of a 
° : W 
Apparent Distance’ - 118,27.37 
Ist Corr. - - + 3.26 


ist Corr, Distance . 118.31. 8 

2nd Corr, - — 3322 | 
2nd Corr. Distance - ~- 117.5741 ae 

$rd Correction - — go* aan - 


Srd Corr. Distance - + 1177.57.33 
4th Corr, = —_— 6 


True Distance - = 117.57.2' 


Elford differs 16’, and Turner 15”. 


QUESTIONS FOR EXERCISE "ies: 


)’s App.| © 4 k’s 


th 


Alt. 


ro) / 
Paola 
15 30 


App. Alt. )’s H. Pl 


a ee | 


40 42 


P t 
App. Dist, Gorr. 


eons ! 

25 48 95 14 
29 48 37 on 
46 0 


~ 
~ 


Co 5B 


oo 


35°57 
45 33 
26 25 
12 0 
12:27 
24 0 
23 53 


Op 
Om Be CO CO} A CO 


WrFRrKR KE WW NWWEHO ~ 


5 


61 13 . 0 56 
59 33 1 10 
54 59 1 19 
56 30 1 6 
99 30 70 56 49 |3 8 
58 O | 116 22 48 |3 31 


43 13 
27 43 
33 24 
34 16 
Li-1o 
39 25 


2nd. Corr. |3rd. Corr.) Corr, 


Lee “ a“ 
— 7 3941 + 19 |—2 
+10|—1 
+ 5|—1 


— 20/54 
=a D5 Al 
—43 184 
2026 
egy eaG 
=—SSi ot 
+ 32 114 
+ 5.3 
+ 0 13 
+ 0 30 
ee 

— 3488s 

at 2 #58 

+ 0 14 

+ 1 16 a 
— 50 554) 


/ 


True Dist. 


-——— 


“ 


48 394 
, 16.24 


182 
46 


45 1 46 
54 55 164 
63 53 17 
48 41 


1 13 


115 35 22 


143 


The examples above the line, are between the moon and the sun, and those below, between 


the moon and a fixed star. ; 


The above questions are compared with Stansbury’s and Rio’s Tables, and are found to agree 
within a second; but on comparison with Eiford, and Patten’s edition of Turner’s Tables, it ap- 
pears they give the true distance in question 8, as much as seventy-four seconds too little. — 
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A NEW AND CONCISE METHOD OF FINDING THE SECOND CORRECTION, OR THE 
EFFECT OF THE MOON’S PARALLAX ON THE DISTANCE, 


RULE. 
Add together the Sun and Moon’s Apparent Altitudes, and the Apparent Distance; divide the sum 
by 2, oF subtract the Sun’s Apparent Altitude from the half sum, which call the remainder. ” 
Add together the Log. Secant of the Moon’s Apparent Altitude, the Log. Cosecant of the Apparent 
tance, the Log. Cosine of the half sum, and the Log. Sine of the remainder, half the sum of these 
r Logarithms will be the Log. Sine of half an angle, which being doubled, will give angle M. then 
- Add together the Log. Secant of the angle M. the Log. Secant of the Moon’s Apparent Altitude, and 
the Pro. Log. of the Moon’s Horizontal Parallax, and the sum will be the Pro. Log. of the second cor- 
rection, which is to be subtracted from the Apparent Distance corrected for the effects of refraction, when 
angle M is less than 90°; but to be added when angle M is greater than 90° ; 


EXAMPLE IV.—Page 7. 
af 


% App. Alt coc cisccosecocs 228 
D App. eS ee 22. 4 Secantisicietse ees 0330 
App. Distt. ces sccveccecca) Meelis Coseoaliies ss icaesg 2861 

PASUU A's é cleitic'’ «6 3e80.42 
GalfSum ...... 40.21 Cosine.........00- 9.8820 
Betas, onc vip acces, 1205: HONG, «cc vcaie coo. Mase 


2) 19.5493 


°o 7 pee 2 


36.31 Sine.. seeecon 9.7746 
2 


BRGleuNaectas ssdssscers’s ©) p08 Secants cease ccs cins 5349 

PB AE oo os ce ccaececdpenscencasDOCANt Jocset ncncem 0330 
a au 

Y D Hor. Pals ccasscdccesameca Ole 9 Pro. LiOciacemecr te 4689 
ae on ie ts 


Bd Correction...ere+seseccees 16.32 Pro. Log. ...-eeees 1.0368 
Which is subtractive because angle M is less than 90°. 
EXAMPLE VI.—Page 7. 
he AE 


##8. App. Alt. .s.c002. 16.16 


Die Mop. All oo, cc's wie t SOO) SOCAN Mea. ay te : 0495 

De Dist secs cele: « -- 118.28 Cosecant....+-++0+ 0560 
SUMlcossscceoe 161.50 

Half Sum...... 80.47 Cosine...... ccetee 9.2046 

Zz Beiitvieseaieyiese ce OLS SING .c cam cs bce e's ic 9.9555 

2) 19.2656 

ome . Bil sie aay 

CSOT s IDO en nts's.¢)c0'ele 10 9.6328 

2 Ss 

TRAGIC Virecccs vsscsccdeedics MOBS Secait vas oct eie 1997 

D's App. Alt. sdccersccccccsccscse. Secant .02,..ccces 0495 
e b.» lt 

D's Hor. Par....acs sede tsicces “Olam ETO. LOgs owe genes 4828 

L6H : 
Bd Correctso. <cccacccessccece, ipancet EMO LOLs on cats ns 7320 


Which is subtractive, angle M being Isss than 90°. 
EXAMPLE IX.—In Questions for Exercise, Page 7. 

P 

re App. Ame secs esccec. | 12.27 


D’s App. Alt......202+seee0. 20. 9 Secant........ bate 0274 
App. is sees esreeeserseeee 38.22 Cosecant evcesenece 2071 

SUm\.chatreeis.c0 cl O58 
Half Sumcuge... Sage Space ..cccsssec- 9.9108 
Reemiy rec sisies veo aI INOME vlc c cee ae mene 9.5925 
. 2) 19.7378 
OF —__——_ 
ATA, Silvas Cec » tes's sak 9.8689 

2 
DAMS ooo. 3.000 sce sgile hk cO0 28m SOCEDE, 6245 0s 0000 ¥ pmL0290 
D’s App. Alt......ceesseeee scot ees ee SOCaMtreesseeeeee - 0274 

. Saas A. tt - 
D’s Hor. Par... .s.scee+ sees 57.24 Pro, Log......-0. 4964 
ne Ke ( 
2d. Correction MBG Nanas SVE, DS 2a TOT LOLs. cee 00s 1.5528 
~ Which is additive, because angle M is greater than 90° 
4 «* - 2 d 
; 
i nt, i 
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RULE TO CALCULATE THE LONGITUDE BY LUNAR OBSERVATIONS. 
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If the time of observation be A. M., add 12 hours to it, and call the day of ‘the month brie 
less than the given day; but if it be P. M. put it down simply as it is, on the given day: multi- 
ply the longitude in by account, by 4, and divide by 60, the result will be the longitude in time, 


* 


which must be added to the time of observation, if the longitude be W, but subtracted from it if 


KE, and the sum or remainder will be the estimate Greenwich time. - ¥ 

If the Greenwich time exceed 24 hours, subtract 24 hours from it, and the remainder will be 
the time past noon on the following day ; if the longitude in time be E, and greater than the time’ 
of observation, add 24 hours to the time of observation, subtract the longitude in time from it, 
and the remainder will be the time on the preceding day. 

If the estimate Greenwich time be less than 12 hours, take from page VII. of the month in 
the Nautical Almanac,* the }’s horizontal parallax for noon and midnight of the given day ; but 
if it be more than 12 and less than 24 hours, take out the ) ’s parallax for midnight of the given 
day, and the noon of the following day. Subtract the less from the greater, and the remainder 
will be the variation in 12 hours, enter Table XI. (Bowditch) with this variation at the side, and 
the Greenwich time at the top, and take out the proportional part, which add to the first hori- 
zontal parallax, if it be increasing, but subtract from it if decreasing, and the sum or remainder 
will be the } ’s corrected horizontal parallax. 

Take also from the Nautical Almanac the )’s horizontal semidiameter corresponding to the 
first horizontal parallax, to, or from which, add or subtract one-fourth of the proportional part of 
the hor. parallax, according as 2¢ was added or subtracted, and the result will be the } ’s correct- 
ed semidiameter, to which add a number of seconds standing opposite the )’s altitude in Table 
XY. (B.,) and ihe sum will be the ) ’s augmented semidiameter. 

To the )’s observed altitude, add 12’ if the lower limb was observed, but subtract 20/ from 
it if the upper limb was observed, and the sum or remainder will be the }’’s apparent altitude. 
To the ©’s observed altitude add 12’, but from the %’s observed altitude, subtract 4’, and the 
result will be the © or *’s apparent altitude, from which subtract the refraction from Table 
XII. (B.,) and the remainder will be the © or >’s true altitude. 

To the observed distance of the } and ©, add the ) ’s augmented semidiameter, and the ©’s 
semidiameter from page lil. of the month in the N. A., and the sum will be the apparent dis- 
tance; if the nearest limb of the ) was brought into contact with a >*,add the )’s augmented 
semidiameter to the observed distance, but if the further limb of the } was observed, subtract the 

)’s augm. semidiameter from the observed distance, and the remainder will be the apparent 
distance. » pre 

To find the true distance, see the explanation and use of the Tables, page 5. 


TO FIND THE APPARENT TIME AT GREENWICH. 


Enter page VIII. or IX. of the month in the N. A., if the sun or star be east of the }, but 
page X. or XL. if they be west of her, and find those two distances on the given day that are 
next less and greater than the true distance found by calculation, which place under it ; find the 
difference between the true distance and the first distance taken from the N. A., also the differ- 
ence between the first and second distances, taken from the N, A.; take from Table X XII. (B.) 
the pro. log. of the two differences, subtract one from the other, and the remainder will be the 

ro. log. of a portion of time, to be added to the hour standing over the first distance in the 
N. A., and the sum will be the apparent time at Greenwich. — 


TO FIND THE APPARENT TIME AT THE SHIP. 


Take from Table XX VII. © the secant of the latitude, and the secant of the ©’s corrected 
declination, and from Table XXIV. (B.) the nat. cosine of the sum of the latitude and declina- 


* The Nautical Almanac here alluded to, is examined and corrected by Mr. Daniel Stansbury, and pub- 
lished and sold by Edm, M. Blunt, 202 Water-street, and Geo. W. Blunt, 147 Fly-Market ; it is, without ex- 
ception, the most correct impression of this valuable work extant, In the Almanac for 1826, is a convenient 
practical rule for computing the latitude at sea, from the altitudes of two fixed stars observed at the same time. 

t Take the @’s declination from page III. of the month in the N. A. for the noon of the given day, and - 
enter Table V. (B.) with the Greenwich time at the top, and the day of the month at the side, and take out 
the corresponding correction, which must be added or subtracted, as directed at the top of the Table. 
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tion when they are of different names, but the nat. cosine of the difference when of the same 
name, and the nat. sine of the ©’s true altitude, subtract the less from the greater, and take from 
Table XXVI. the logarithm of the difference, which place under the two secants, add the three 
shea together, and find the nearest log. rising in Table XXIII., and take out the corres- 

onding hours, minutes and seconds, which will be the apparent time at the ship, if the observa- 
tion was taken P. M., but if it was taken A. M., the time thus found must be subtracted from 24 
hours, and the remainder will be the apparent time from the preceding noon. 

TO FIND THE LONGITUDE. - 


- s 


When the longitude i is W., subtract the app. time at the ship from the app. time at Greenwich ; 
but when it is E. subtract the app. time at Greenwich from the app. time at the ship, and the 
difference being converted into motion, will be the longitude in, by observation. » 


EXAMPLE I. 


March 4th, 1824, in latitude 40°. 43/ N. and longitude 74°. 5’ W. at 10h. 21m. 30s. A. M. 
the observed aliiade of the ) ’s upper limb was 30°. 18’, the observed altitude of the © 37°. 39’, 
and the observed distance between them 42°. 0’. 30”: required the longitude i in. 


Hae ms; aie. 
Time of Obs. 3rd - 22.21.30 )’shor. par.noon - 55. 4 )’s Semidiam. noon 15.12 
Long. in time -' 4.56, 20 ) shor. par. midnight 56. 3 f$ofpro.partofhor.par. + 1 
Sum - 27. Jie 50 var. in 12 hours 16 )’scor. Semidiam. - 15.18 
Subtract 24: 0. 0 pro. partin 3$hours + 4 ) ’s augm. in altitude + 8 
Estim. Greenw. T. 4th 3.17.50 )’scor.hor.par, - 55.51 ) ’s augm. Semidiam. 15.21 
©’s Semidiam. - 16. 8 
or At Obs, Distance - 42. 0.30 
') ’s Obs. altitude 30.18 ©’s Obs, altitude - 37.39 
_ Subtract - — 20 Add ° - + 12 Apparent Distance 42.31.59 
. os Ist Cor. + 48 
)’s App. altitude 29.58 ©’s app. altitude e 37.51 — 
Refract. — i Ist Cor. Distance 42.32.47 
2nd Cor, — 20.173 
©’s true altitude 37.50 —___. 


‘ 2d Cor. Distance 42.12. 294 
¢ 


App. Distance, sine and tangent 


3rd Cor. + 18 | 


9.8300 9. 9626 


©’s apparent altitude, cosecant - 2121 8rd Cor. Distance 42. 12, 474 ; 
) ’s apparent altitude, cosecant - - - - - 8015 - 4th Cor, 
) ’s hor. parallax “= Mle - PL 5082 5082 ba 
te LP . True Distance 42.12.4734 
Arch A 50.42 - : - PL 65503 Distance at3hours 42. 4.18 
Arch B 30.245 -« - - PL 17723 Distance at Ghours 48.31.12 
Qnd Cor. 20.173 ’ 1.3263 PL Ist difference - 8 . 294 
» 3163 PL 2nd difference - 1.26.54 
h. m, 
Portion of Time - Qld. 35 PL 1.0100 ©’s declin. 6.19.548 
Add - - 3 Correction — 3. 6 
Apparent time at Greenwich 3.17.35 ©’scor.dec. 6.16.48S 
2 ’ i 
Latitude 40 .43 N. Secant _ ° 12036 
©’scorrect dec. 6.17 S. Secant ° 00262 
Sum 47. 0 Nat. Cosine 68200 


©’s truealt. 37 50 Nat. Sine 61337 


Gl 


6863 log. 3.83651 


h. 'm.' sv — 
1.38.35 Rising 3.95949 
_ 24. 0. 0 
App. time of Observation 22°. 21 . 25 
Apps time at Greenwich 8.17.35 
—___—_ ° ’ ” 
Longitude, in Time 4.56.10 = 74.2 .30 W. 


This differs 4’ in aistance from Stansbury’s method. Elford and Patten differ 17”. 


a 
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EXAMPLE II. 
4 
June the 17th, 1824, in latitude 32 ’.20’ N. and longitude by account 58°.30’ W. at 7h. 35m. 
10s. A. M. the observed altitude of the }’s upper limb was 29°.50’, the observed altitude of the 
© 31°.26’, and the observed distance between them 114°.46'.50”: required the correct longi 
tude in. 

OD BinA2 Se h.. m., 8. 

Answer.—App. Distance 115.17.30. App. Time at Greenwich, 16th, 23.31.58 

True Distance 114.36.21. App. Time at Ship, 16th, 19.34.46 

Longitude in 59°.18/ West. 


GENERAL DIRECTIONS FOR TAKING A LUNAR OBSERVATION. 


—=s Igo 


Tne observations necessary to determine the Longitude by the Lunar method, are the angular 
distance between the moon and the sun, star, or planet, in, or near the ecliptic, and the altitude 
of each. ‘The instruments proper for taking these observations are, a Circle or Sextant to mea- 
sure the distance between the objects, and two Quadrants to observe the altitude of each, at the 
same moment the distance was taken, for the purpose of clearing it from the effects of refraction 
and parallax. The correctness of a Lunar Observation depends chiefly on the exact measure- 
ment of the angular distance between the objects; therefore, previous to observation, the index 
error of the instruments must be accurately ascertained, especially that of the Sextant, for a small 
error in the altitudes will not materially affect the result of the calculation, but a mistake of a 
minute in the distance, will cause an error of nearly 30 miles of Longitude at the equator, and 
proportionably less in higher latitudes. ; mi et 

When a Lunar Observation is taken any time between half an hour after sunrise and 10 
o’clock, A. M., or between 2 o’clock, P. M., and half an hour before sunset, the apparent time 
at the Ship may be deduced from the sun’s altitude taken at the same time, therefore a watch is 
not required; but when the sun is near the meridian at the time of measuring the distance, the 
apparent time cannot be known from the altitude sufficiently correct for the purpose: in this 
case, a watch is absolutely necessary, for the sun’s altitude should be observed when in a proper 
situation, either before or after the observation of the distance, for the express purpose of ascer- 
taining the error of the watch, which must be applied to the time when the distance was taken, 
and the result of the operation will give the Longitude of that meridian, where the sun’s altitude 
was observed to obtain the error of the watch. 

The moon’s angular distance from the stars can be taken more frequent than from the sun ; 
and it is as easy to measure the distance between the moon and a star, as between the moon and 
the sun. These stellar observations ought not to be neglected, as they often afford the only means 
of knowing the Longitude of the Ship; for it frequently occurs, that during the day, the sun is 
obscured by a cloudy atmosphere, when at night the moon and stars shine with unsullied bright- 
ness: when the star is at a proper distance from the meridian, and the horizon clear and well 
defined, the apparent time at the Ship may be calculated from its altitude. The most correct 
altitudes of a star may be taken just before the rising, and after the setting of the sun, when the 
approaching or receding rays of that luminary serve sufficiently to enlighten and define the hori- 
zon, without affecting much the brilliancy of the star. When the horizon is not clear, the altitude 
of the star taken with the distance should not be used in calculating the time ; the sun’s altitude 
ought be taken for this purpose, either on the preceding afternoon, or the following morning. 
Hence the error of the watch may be known and applied as before mentioned. 

If the distance between the moon and the sun be required, and the sun be to the Eastward of 
the moon, the sextant must be held with its face downwards ; but if to the Westward, with its 
face upwards. Put the telescope in its place, and the wires parallel to the plain of the sextant, 
turn down one or more of the coloured glasses, according to the brightness of the sun, and direct 
the telescope to the moon, holding the sextant in such a position that its plane may pass through 
the moon and sun, an adjustment which is difficult, and requires considerable practice. Give 
the sextant a sweep or swing round the axis of the telescope, till the moon and sun are both seen 
in the field of the telescope, move the index backward and forward till the reflected limb of the 
sun is nearly in contact with the nearest limk of the moon, then fasten the index, and make them 


“s 
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just touch at their external edges by means of the tangent screw, and the index will point out the 
observed or apparent distance of the nearest edges of the moon and sun. 

If the distance be between the moon and a star or planet, and the star be to the Eastward of 
the moon,*the sextant must be held with its face upwards; but if the star be to the Westward, 
with its face downwards. Direct the telescope to the star, holding the sextant as before mentioned, 
and bring the enlightened limb of the moon, whether East or West, in contact with the star, by 
moving the index. To know whether the contact is perfect, gently vibrate the sextant, and let 
the star just graze the edge of the moon in passing and repassing, without entering at all the body 
of the moon, and the index will point out the apparent distance of the moon’s nearest limb from 
the star. 


Note.—F rom new to full moon, the enlightened limb is turned towards the West; and from full to new 
moon, it is turned towards the East. 


When the Navigator is desirous of ascertaining the longitude of his ship by observation, he 
must first refer to the Nautical Almanac, to see if the moon and the sun be in distance ; if not, 
see what star is in distance ; then add, or subtract the longitude in time, to, or from, the time at 
the ship, according as it is W. or E., and the sum or difference will be the estimate Greenwich 
Time. ‘Take from the N. A. the distance to the nearest degree, corresponding to the astronomi- 
cal day of the month and the nearest third hour of the Greenwich time ; fix the index of the Sex- 
tant to this distance, and at a convenient opportunity, the principal observer and his assistants 
are to be upon deck, provided with the proper instruments, and a black lead pencil and paper. 
All must observe at the same time, and during the observation each of the observers who takes 
the altitude must be careful to keep the lower or the upper limb of the object he is observing 
always in contact with the horizon, by means of the tangent screw of the index, and when the 
principal observer has brought the nearest limbs of the moon and the sun, or the enlightened 
limb of the moon and star or planet nearly into contact, he must ask his assistants if they are 
ready; if they answer “ ready,” then as soon as he has obtained a perfect coincidence of the 
limbs of the objects, he is to call out “ stop,” or “done.” The person who has the watch must 
immediately write down the seconds, and then the minutes, the hour being previously written 
down: the principal observer is to read off the distance, and communicate the same to the time 
assistant, who must write it down abreast of the time of observation; the other assistants must 
- report the observed altitudes of the respective objects, naming whether the upper or loy-er 
imbs.’\ 4 

In this manner. the observations must be repeated, till three or more different sets are obtained, 
which may be easily accomplished in eight or ten minutes; these sets ought to be taken about 
two minutes after each other, and the mean of the sets is to be used, that is, the sum of the sets 
must be divided by the number of sets, and the result will be the mean, from which the longitude 
is to be deduced, in the same manner as from a single set, but much more correct. 

The most correct method of ascertaining the longitude by lunar observations, and indeed that 
which ought to be in general practice, is to dispense with the observations of the altitudes of the 
two objects, for they may be obtained with much greater accuracy by calculation, than from 
observation. 

In finding the longitude by an observation of the distance only, the error of the watch must 
be ascertained by the sun’s altitude, taken either before or after the observation of the distance ; 
this error must be applied to the time of taking the distance, and the } and © or *’s altitudes 
computed according to that time ; the longitude is then to be calculated as usual. 


USEFUL REMARKS ON THE SEXTANT. 


Observations taken with a sextant, are liable to errors, arising from the bending and elasticity 
of the index, and the resistance it meets with on turning round its center; for generally, the ex- 
tremity of the index on being pushed along the arch, will sensibly advance before the index 
glass or the center begins to move, and will recoil when the force acting on it is removed. In 
order to obviate this error, the tangent screw of the index must always be moved in the same 
direction, that is, it must be turned the same way in finishing the observation, as in adjusting or 
finding the index error; for as the index was bent the same way, and in the same degree in ad- 
justing as in observing, the error will vanish. 

There is another error to which this instrument is liable, occasioned by the shades not being 
perfectly parallel and good ; for by their different combinations, they give different index errors, 
and different distances: therefore, the same shades must be used in finding the index error, as 
will suit the observation. These errors seem inseparable from the construction and materials 
of the sextant, and are well known to the skilful and accurate observer. 


“ And the objects to the Southward of the observer, but if to the Northward the reverse. 


Mas x * ‘ ie . gh ¥ e, . ty rd 
: ’ : *- état ag F 
i + 
14 a LUNAR OBSERVATIONS. at 
EXAMPLES IN ‘THE LUNAR OBSERVATIONS BY THE NEW METHOD, AND ADAPTED 
‘y 2TQ" THE NEW AND IMPROVED NAUTICAL ALMANAC. ert , 


EXAMPLE L 
September 8th, 1834, Latitude 38° 10’ N. and estimate Longitude 899 W. about 3h. 24m. P. M. the 
observed altitude of the D’s lower limb was 30° 39’, that of the 33 32° 45’, and the observed distance 
72° 43’ 10”; error of the Sextant 30” on the extra arch : required the Longitude in. 


h m PREPARATION. / “ au 
Time of Obs. .... .-8 3.24 D’s Hor. Par. Noon... 59.25,7 D’s Semidi. Noon... 16.11,7 
Long. in Time....... 5,56 D’s do  Midn.... 59. 3,5 $4 Pro. Part. Cor. H.P. 4 : 
Greenw. Time..se.e2. 9.20 Dif. mes, Tieatesaiaa 22,2 16. 8 
: Pro. ph attain cece > 17 Augmentation... 8 
D’s Cor... Hor. Par. 223. 59.9 D’s Cor. Semidi..... 16 16 
: °o 4 o 7 Pit die’ 
D’s Obs. Alt......... 30.39 #5 Obs. Alt. .......... 32.45 Obs. Distance....... 72.43.41 
Add. coscccccnse 12 Add .-%.. biswistecies 12 Error of Sextant +- 
D’s App. Alt..cc. s+ 30.51 Bs App. Altes.cccecere. 32,57 72.43.40 © 


D’s Semidiam. ,..... + 16.16 
34's do eeoeees 15,54 


App. Distance......... 73.15.50 
CALCULATION OF THE TRUE DISTANCE BY METHOD II. 
o 7 ie 
ce erp, Alte. aies' 32.57 FOR e. 
esveete, 30:51 Secanty... 0662 App. Distance ........ ase odicces cd COMED 
App. Distant Beets - 73.16 Cosecant.. 0188 Ist Cor. Table I. . senses of 1.25 1.25 
a oe 137.54 737.15 
Half Sum.. 68.32 Cosine .... 9.5634 2d Cor. eee eraas Meee caes oeee oe 24,30 
Rem. eerecece 30.00 Sine eeeeee 9.7648 » y 72.52.45 . 
2)19.4132 3d Cor. Table IV, .esseeseee 5 
oy ta BE oe 
30.35 Sine ...... 9.7066 72.52.50 
2 4th Cor. Table Vevsenee evens + 3 
Angle M. eee seccese 61.10 Secant.... 3167 True Distance sevcee oeeavere ce recns 72.52.47 . . 
D’s App. Alt... sess ..a0 essence Secant.... * 0662 Dist. zat 9b, "Ne Alm... evacs os 07240490" 
vrs —=— 
D’s Hor. Parallax..... 59 9 Pro. Log.. 4833 Pros, Log. Difl 0. see. 1.1773. vane 11.58 
Qd Correction...se. +++ 24, 30 Pro. Log.. 8662 Pros LOoHIN. WALT... cee) (2640 
hms 
Pro: Li0gssecr 0.221.006. 9124 x 
Addy.'s....t.% ORMRO 
Mean Time at Greenwich...cocsrececscsececccccesccces 9.22.1 i 
CALCULATION OF THE i TIME OF OBSERVATION, &c. 
#’s True Altitude..... “ABA OSIROC 2.57 
Latitude ..... < digit « Stele cle blaiete s Shion. * 36 10 Secant.... 10446 
Polar Distance ...2.02.00 wove cvielespeotcl Cuneo) 2.5/5: 00 
Sitges cee cebdiacieom tals atelcls 155.28 
Half Sumi. .cchcccce cates sons ul 144 Cosine. ¥ woseiee 
LOM a cis be esieeviamie tes cienipew sf. Atk SOLO wei sft 9.84784 
him 's 2)19.28170 ¥ 
App. Time of Obs. .....sc00.cccceee3-27.29 Sine..... 9.64085 
Equation ofmEiiiie. .. devscsacce » eae 2.29 
Mean Time of Obs.....c0. esecceceees 3.25. 0 
Méan Time. Gt Greenws.cccssccvevecs 9.22. 1 ord 


Longitude in Time....e.eseeeccesee+05.57. 1 = 89.15.15 W. Longitude. 


November 12th, 1834, Latitude 33° 45’ S, Longitude by account, 83° 45’ W. about 7n, 42m, P. M.; 
the observed altitude of the D’s lower limb was 43° 39/ ; ‘the observed altitude of the Planet 2 (Venus) 
29° 58, and the observed distance between their nearest limbs 101° 37! 15”; ; error of the Sextant 45’ 
off the arch: required the Longitude in, 5 


PREPARATION. ) ; 
hm Pe rn. 
Time of Obs..... 7.25 D’s Hor. Par. 12th Midn. 54. 0.8 Semidi. Midn............. 14.43. 1 
Long. in Time... 5.35 D’s do 13th Noon 53.59.4 4 Pro. Part. Cor. Hor. Par. 0 
Greenw. Time.... 13. 0 foi ae 3. wintely 1.4 14.43 
ETO COIs joc eis vice on see Augmentation ...... 11 


D7s Cor, Hors Por, ‘oicusts aan Ord, D’s Cor. Semidic.eceesseee 14.54 


Se: App. Distance....... +s 01.53.13 
ar CALCULATION OF THE TRUE DISTANCE, BY METHOD I. 
¢ : oe / : Og? si 
‘Ses » App. Dist......... 101.53 Sine...... 9.9906 Tang..... 6768 APP. SDIse. ass 20s 101.53.13 
« ros App, Alt..... 29°54 ~ Cosec, 5s ensues Ist Cor. Tab. I... - 2.26 
" Ws App. Alt...) 43.51. wigs. <gittere pe ek iy 1594 101.55.39 
’ ° ie ey 2d Com. os ence v0) — 900.24 
, D’s Hor. Par..... 54.1 Pro. Log.. 5227 Pro. Log.. 5227 —— 
“ okt ———— 101.20.15 
. Arch A. ... 37.31 Pro. Log.. 8156 det Ath ‘Coles aie ante veo = 115 
ie PCN Tit. «ac Tas os eet pws Pro. Log.. 3589 True Distance..... $01.20. 0 
° 7 a Sel ——______ 
- = bia Second Cor. s+. ee 35.24 . 
Bt ne we CALCULATION OF THE TRUE DISTANCE, &. BY METHOD I. . i; 
a> % ‘ © Mud ; " oO 7 
» e 9’s App. Alt..,... 29.54 App. Dist. sade. ox bb-cop cide occsee «+ 101.53.13 
 -p’s App. Alt....... 43.51 Sec....... 1420 ist Cor...... Pamions tonsede cenit 2:26 
& » App. Dist. ......... 101.53 Cosec.... 0094 _ 101.55.39 
"« ~ Sum sccccvce 175.38 2Qd Corvadiss ons ane kdelolate wees eeee — 35.23 
7 Half Sum... 87.49. Cosine... 8.5809 101.20.16— 
7 - Rem........- 57.55 Sime..... 9.9280 Ath’ COP.sccces Sec ccidecs.co tite g” | uno 
e _s mn —-2)18.6603 True Distancesayscrcescerecvsevess 101.20. 1 
a erg se ee 
a 12.21 Sine..... 9.3301 eee at LIN, CARS OP. sadewaens » 100.51.32 
s-, % 2 a: BE Le Ca 
eS oe Pro. Log. of Diff. .... 8007 28.29 
ad Angle M.........6. 24.42 Sec. ...... 0417 Pro. Log. y. Be oh an S290 
< ns ——— 
D’s App. Alt. ..seeeseeees Sec. ....-- 1420 ee Lieewtueie IOS tee. 24709 
Bie bore Par... si iss... 2: ‘Pro. Log... 5227 Add. 12 (Een 
os ee * ca ‘ 
Second Cor. ...+.+-- 35.23 Pro. Log... 7064 
. Mean Time at Greenw...ecrersece - 13.0.52 
ae “*" ‘ CALCULATION OF THE MEAN TIME AT SHIP. 
t.- - "OC, af 
Oia True sAlt..cccccees 202 ou 
atitude ......... wesee 33.45 Secant... 08015 Cia Eel Mthsi5 ied. cues. 27.43.438. 
9 Polar Dist........--. 62.18 Cosecant. 05286 dot wrath! We ae, oe 27.40.59S. 
am WSam | 87 Pose. Se 425.55 ; Due a | Sane 2.44 
. Half Sum....... 62.57 Cosine... 9.65779 PTOMDOtt Biss ss suse ties 1,29 
Reties ss. cacncet, oo UP SIDE Wo 06 FeV9708 Fa CAM ehIOO. 20 iivccs acceso 127 A2. hate 
2)19.52788 Subtract from........ 90. 0. 0 
hms _ eg oro 13, POl MOD a «2 50 \iesgny ot GOAT AG 
ts ” 9's Mer. Dist........ 4.44.0 Sine.... 9.76394 ? = eee 
$ ¢’s R. Ascension. .... 18. 6. 3 9’s R. Ascension 12th..... 18. 4.38 
on RR. Asc. of Mer. i... .. 22/50..3 Do 1Sthese. 185 7.85 
#%’s R. Asc. eoecesscece a) A 3 Diff Setar Rees. exe ot 2.37 
App. Time of Obs..... 7.39. 0 EXOEGRt Hs es ste ee  c 3 1.25 
4S Equation of Time..... 15.37 Oe Cote: Remsen, «< aascceda 18. 6.03 
2 4a Mean Time of Obs..... 7.23.23 hms_ 
. Do. at Greenw...- 13. 0.52 9 / 1 #’s R. Asc. 12th.... ..... 15. 8.51 
- . Long. in TURNERS S << oe 5.37.29 = 84,22.15W. Do 13th eoreevece . 15.12.56 
a. aneene t aR ee Sn a i) 
° Brae ORI ss wae sie 2.12 
; r 3%’s Cor. R. Asc. .... 15.11.03 _ 
™ if the distance between the )’s enlightened limb and the centre of the Planet be observed, the 
i _ Semidiameter of the Planet is not made use of. 
: - + The effect of the Parallax of the Planets on the distance, may be obtained as follows: 
Take the Correction from Table V, as directed in page 5, which multiply by the Planet’s horizontal 
Parallax, taken from the Nautical Almanac; divide the product by 9”, the quotient will be the effect of 
the Planet’s Parallax on the distance, and is additive or subtractive, as directed in Table V. 
. 
= 
i] 
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16 LUNAR OBSERVATIONS. 


EXAMPLES FOR EXERCISE. 


When the 3, >, or Planet is at a proper distance from the Meridian at the time of measuring the 
Lunar Distance, and the Horizon well defined, the Mean Time at. the place of Observation may be 


computed from its Altitude taken with the Distance, as in the following examples. 


Latitude. |Longitude. |Observed Altitudes.} _Cbserved True Distance. Answer. 


Date 
Civ 1Time.| By Watch. Distance, Longitude. 
Sept. 10 Opied Od oy OL fF Oe eia/7Z, OD Sass 
25.45 
1834 |4.4.P.M.}15. 7 S.153.30.W.| D 55.35: U.L.| 97.20.10 97.22.28 53.43.45 W. 
Sept. 24 OT On or? opr OT If 0.7.4 
# 15.24 
1834 |7.17.AM/40.50. N.| 4. 0. E.| Dp 48.11 .U.L.} 110.52.10 110.55.10 3.48.45 E. 
Sept. 29 O¢ o/ O 7 Or 7 Oovuw O Pitta... | 
2% 23.26 
1834 |7. 43.AM/28.10. N./82.30.W.| ) 37.44.L.L.} 47. 2.30 47.37. 0 82.31.45 W. 
Sept. 6 O aS 1 OR PS Olay OUT yy Ovr ey va 
#% 32.46 
1834 |3.48.PM/18.10. N.}118.0. E.] p 59.17.L. L. 37.36.50 38.24.34 118. 8.15 E. 
Sept. 30 OF ° Ones Ors OLA 7 Ovw" 
Jupiter 23.40 73.20.18 
1834 16.6. AM/39.45. S104. EJ) p 12.14.LL) Further Limbs, 72.44.39 103.3415 E. 
Sept. 22/h m Py en ie: o fe OW 77 oyu | ke > 
Pollux 47.34 65.55.45 
1834 |4.10.AM|35.15. N.136.15.W.| D 66.30.LL] Nearest Limb. 65.50.23 36.12 Wie 


When the 3%, %, or Planet 1s too near the Meridian at the time of observing the Distance, the 
Mean Time at the Ship cannot be deduced from the Altitude with sufficient accuracy ; it then becomes 
necessary to observe the Altitude of the 2% when at a considerable distance from the Meridian, either 
before or after the Observation of the Distance, for the express purpose of finding the error of the Watch, 
which being added to the Time when the Distance was measured, if it was slow, but subtracted, if fast, 
will give the Mean Time at that Meridian where the 3%, >, or Planet’s Altitude was observed, to find 
this error, at the instant when the Distance was observed. The Longitude deduced from this opera+ 
tion will be that of the place where the error of the Watch was ascertained. But, if the difference of Lon- 
gitude in time, made in the interval between taking the Distance, and taking the Altitude for the error 
of the Watch, be added to the Time previously corrected by this error, when the Distance was observed 
to the eastward of the Altitude, or subtracted, when to the westward; the sum or difference will be the 
Mean Time at that station where the Distance was observed, and the Longitude deduced, will be that at 
the same station. 

At night, when the Horizon is not well defined, the Time should never be calculated from the Alti 
tude of a Star or Planet, but the error of the Watch must be ascertained as above. 

It sometimes happens, that in measuring Lunar Distances, the Horizon is so much obscured, as to 
render it impossible to observe the Altitudes of the objects; and indeed, in some vessels the requisite 
assistants cannot be obtained to take them. In such cases, it becomes necessary to compute the Alti 
tudes for the Mean Time of Observation of the Distance corrected for the error of the Watch as above 

Whatever little additional trouble may attend this operation, it will be more than counterbalanced by 


the pleasing recollection that it affords the Navigator an opportunity of ascertaining the Longitude | 


without depending upon any one for assistance, for the Watch may be held. in the left hand, with the 
chain or ribbon twisted round the fingers, and a quick observer may mark the Time to a second. A 
little practice will soon render this (the best of methods,) easy and familiar. 

In the following examples, the error of the Watch is deduced from the #’s Altitude, observed before 
or after the Distance, and the Altitudes for clearing the Distance are computed, the Longitude being re- 
quired. Vit 


a Time by Watch . 
Date Time by Watch. | Latitude. 3s Obs|Brror of when Distance | Observed Dist. |True Dist. 7 eee 
‘ was observed. 8 4 
Sept. 12|h m s OF, ° hms 
phe lO ba Le Shoo N,/19 .| 32,15 


Civil Time Longitude.| aititude.| Watch. 


1834 
Sept. 20/h m s ME 4 ~~ Jupiter. 
8.30. 2 A. M./31.30 N. | 31.51 | 3.48 | 4.43.58 A.M.) O° 7 7” 
1834 Kr Fast. 
Sept. 12/h ms Ov IgO.7 Osi 
5.13.12 P. M.126.30 N.25.30 W.) 10.50 | 0.49 
Slow. 


1834 
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FIXED STARS. 
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PRACTICAL DIRECTIONS FOR KNOWING AND OBSERVING THE 
PRINCIPAL FIXED STARS. 


Ir is highly important that the young Navigator should become acquainted with the prin- 
cipal fixed stars, so as to be able to have recourse to them with confidence, at any hour of 
the night, when visible, either for the purpose of taking altitudes, or measuring distances ; 
tables VII. VIII. and IX. it is presumed will afford him a greater degree of certainty in 
knowing the stars, than any method hitherto described: for having the exact time pointed 
out to him when they are on the meridian, as well as the approximate altitude, he has only 
to put the index of his quadrant to that altitude, and direct his sight to the horizon N. or 8S. 
as the table directs, and he will perceive the star in the horizon glass, on, or near the horizon, 
when the meridian altitude may be observed and the star known at the same time. He 
ought then to compare its situation’and bearing with the neighbouring stars, and by so deng 
will obtain a perfect knowledge of any star in the catalogue. 

The best fime for making observations on the stars is, when they become perceptible to 
the naked eye, in the evening twilight, or in the morning, when the horizon is beautifully de- 
fined, at which time the latitude may be obtained with accuracy, and at the same time a con- 
venient star may be selected in the E. or W. for the purpose of ascertaining the time and 
longitude by chronometer, also a lunar observation may be taken at this time with advan- 
tage, for the brilliancy of the moon is so much diminished, as to do away the necessity of 
using a shade, consequently any error arising from the refractive power of the coloured 
glasses is obviated. 


10 @ Ge 


DESCRIPTION AND USE OF THE STAR TABLES. 


_ Table VII contains the transits, or passage over the meridian of Greenwich, of twenty-four 
fixed stars, in apparent time, for every fifth day, each having its number as given in the cata- 
logue of stars in table VI. These transits are given in Astronomical time, and are therefore 
to be reckoned from the preceding noon, that is; when the time exceeds 12 hours the excess 
is so much past midnight, and consequently the time in the morning of the following civil 
day, as is used on shore: thus, Jan. the 5th, Sfar N. 13 Regulus will pass the meridian at 


“Wh. 53 m. which will be at 2 h. 53 m. on the morning of the 6th. 


When the time of transit is wanted for any intermediate day, subtract the daily decrease 
as given in each month, from the next less day given in the table; thus January 13th star 
N° 13 will pass the meridian at 2 h. 22} m. in the morning for its transit on the 10th is 14h. 
31m. from which subtract 81m. for two days, and there remains 14h. 221m. on the 12th 
which is in the morning of the 13th as above: also subtract half a minute for every 45° of 
W. lon. but add in E. 

Table VIII contains the true meridian altitudes of such of the 24 stars as are above the 
horizon, for every degree of latitude from the equator to 60° N. and table IX to 60° S. 

By means of a good time-keeper, and a knowledge of the principal fixed stars, and a core 
rect mode of observing the altitudes, the exact place of the ship may be known almost every’ 
half hour during the night, with as much ease and certai:.ty, as if the observations had been 
made with the sun. 3 
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i8 : FIXED STARS, 


PRACTICAL RULES AND EXAMPLES. 


To find the time of the passage of any of the 24 fixed stars over the meridian, and its alti. 
tude at that time, in any given latitude. 


RULE. 


Enter Table VIII, with the day of the month at the top, and the number of the star from 
Table VII, in the side column, and take out the apparent time of Southing: then enter Table 
IX, if the latitude be N. but Table X, if it be S. with the number of the star at the top, and 
the latitude in the side column, and take out the meridian altitude. 


EXAMPLE I. 


January the 15th, in latitude 41° N. by account, and longitude 60° W., at what time will 
Star No.4, (Aldebaran,) come to the meridian, and what will be its altitude at that time? 

In Table VIII, under January 15th, and opposite star No. 4, stands 8h. 37m. from which 
subtract 1m. for 60° of longitude, and the difference, 8h. 36m. will be the apparent time of 
the star’s passing the meridian of the ship. 

In Table IX, under Star No. 4, and opposite the latitude 41° N. is its meridian altitude, 
65° 9’ S. 

Thus, the index of the quadrant must be fixed at 65° 9’, and a little before 8h. 36m. the 
observer has only to turn to the 8., as the star bears S. of him, look at the horizon, and he 
will see its image in the horizon glass, and may then observe its meridian altitude in the same 
manner as the sun. 


EXAMPLE II. 


November the 12th, in latitude 35° 10’ N. and longitude 50° W., being my watch on deck 
from midnight to 4 o’clock, A. M. I am desirous of knowing what star will suit my purpose 
for ascertaining the latitude of the ship; also its meridian altitude. 

In Table VIII, I find that stars No. 4, 5, 6, 7, 8, or 9 will do; I will therefore select No. 
9, (Sirius,) which on the 10th souths at 15h. 35m. ; from which subtract 4m. for one day, 
and it will give 15h. 31m.; the time of transit on the 11th answering to the 12th at 3h. 31m. 
A.M. Subtract one minute for longitude and it will give 3h. 30m.; the apparent time on 
the morning of the given day. In Table X, the meridian altitude is 38° 31’ 8. 


TO FIND THE LATITUDE BY MERIDIAN ALTITUDES OF THE STARS. 


January the 15th, 1824, the meridian altitude of the star Aldebaran was observed to be 
65° 16’ S.: required, the latitude in 
’s observed altitude, - - - - - 65° 16'S. 
Dip. and refraction, ote SET BAP erg 


*’s true altitude, (= <->. = + 65.12 
Subtract from, S Me i Sa PET) 
%’s Zenith distance, - - - - - 24.48 N. 
%’s declination, - - - - - - - 16 9N. 
Latitude in Slt es rata oie bot AO) ANG 


November the 15th, 1824, the meridian altitude of the star Sirius was observed to be 38° 
37’ S. What is the latitude in? 


*’s observed altitude, - - - - - 38° 37'S. 
Dip. and refraction, By al eae an Ma 
*’s true altitude, bbeidliat ayiiel pa Ayebumsbee 
Subtract from,) «<0 —cieyeet ire ce) aloe 
*’s Zenith distance, - - - - - 51.28 N. 
*’sdeclination, - - - - - - - 16.2958. 
Migitude ti 4 - ‘- eee = = = 934, 59 N. 
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TO FIND THE LATITUDE BY THE NORTH POLAR STAR 


The elevation of the celestial pole above the horizon of any place is equal to the latitude ; 
therefore if a bright star was at the celestial pole, its true altitude would be the latitude; but 
as there is no star of any considerable magnitude nearer the celestial pole than Alruccabah, 
in the tail of the little bear commonly called the Polar Star, it is frequently used for the pur- 
pose of finding the latitude in the northern hemisphere. 

The Polar Star is of great importance in finding the latitude, for it frequently happens that 
the sun is obscured for several days when on the meridian, during which time a careful ob- 
server may find his latitude by an altitude of the star taken at any hour of the night, or 
rather during the morning or evening twilight; and when the apparent time at the ship is 
known within a few minutes of the truth, the latitude resulting from this method will, gene- 
rally, be as near the truth as the common purposes of navigation require. 


- 


RULE. 


To the astronomical time of Observation, add the sun’s right ascension from the N. A. or 
from Table VI. B. and the sum (rejecting 24 hours when it exceeds that quantity) will be 
the right ascension of the meridian. From the *’s observed altitude subtract the dip and 
refraction, and the difference will be the true altitude, then enter Table VI. with the right 
ascension of the meridian and take out the corresponding correction, which apply to the *’s 
true altitude as the table directs, and the sum or difference will be the latitude in. 


EXAMPLE. 


March the 9th, 1826, at 4h. 30m. A. M. the observed altitude of the Pole Star was 40° 
20’; reouired the latitude in. 


Time of Observation, 16h. 30m. k’s Observed Altitude, 40° 20° 
*’s Right Ascension, 23. 17 Dip. 4’ and refraction l’ — 5 
UN ee oon 47 *’s True Altitude, 40. 15 
Subtract, wiicheaeccu se 0400500 Cor. from Table VI... 1. 12 
Right asc. of meridian, 15. 47 Latitude ~« - - - AL. 27 N. 
= Bene 


A NEW AND ACCURATE METHOD 


OF CALCULATING THE 


LATITUDE FROM TWO ALTITUDES 
OF THE SUN, OR A STAR, OBSERVED ON THE SAME DAY, 


AND THE TIME ELAPSED BETWEEN THE OBSERVATIONS, 


WITHOUT AN ASSUMED LATITUDE. 


REMARK. 


[t seldom happens at sea that the two altitudes are taken at the same place, therefore the 
first altitude must be reduced to what it would be, if observed at the second station, at the 
same instant of time that it was observed at the first, by the following 


RULE. 


At the time of Observing the first altitude, take the bearing of the sun or star by compass; 
find the angle or number of points contained between this bearing and the ship’s course by 
compass between the observations corrected for leeway, if necessary; with this angle enter 


— 


20 DOUBLE ALTITUDES. 
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the traverse table as a course, if it be less than 8 points; but if it be more than 8 points, 
subtract it from 16 points, and enter the traverse table with the difference as a course, and 
take out the difference of latitude answering to the distance sailed between the observations. 
When the angle is less than 8 points, the difference of latitude thus found must be added to 
the first true altitude, but when it is more than 8 points, it must be subtracted from it. This 
corrected altitude is to be used with the second true altitude in the calculation, and the lati- 
tude deduced, will be at the second station, which may be reduced to noon by the course and 
distance sailed. 


Note.—If the angle be 8 points, the correction for change of station is nothing. 

If the ship sails directly towards the sun, the whole distance sailed, must be added to the first true al- 
titude. ; 

If the ship sails directly from the sun, the whole distance sailed, must be subtracted from the first true 
altitude. 


RULE TO CALCULATE THE LATITUDE. 


Call the sun or star’s corrected declination D, half the elapsed time turned into degrees T, 
half the sum of the altitudes H, and half their difference h. 

Put the sine of TT’, and the co-sine of D, in the first column, and the sine of D, in the second. 

Add together sine T’, and co-sine D, and the sum will be sine A, put the corresponding se- 
cant in the second column, and the co-secant in the third. 

Add together sine D, and secant A, in the second column, and the sum will be the co-sine 
of arch X, which will be more than 90° when the latitude and declination are of different 
names, but less than 90° when they are of the same name. 

Bring down secant A, in the second column, and put sine H, in the second column, and _ its 
co-sine in the third, also co-sine A in the second, and its sine in the third. 

Add together co-secant A, co-sine H, and sine hf im the third column, and the sum will be 
sine B, put the corresponding secant in the second column, and the co-sine in the third. 

Add together secant A, sine H, co-sine h, and secant B, in the second column, and the sum 
will be the co-sine of arch Y, 

When the latitude is N. and the sun bears S. when on the meridian, or when the latitude 
is S. and the sun bears N. the difference between these two arches will be arch Z, but when 
the latitude is less than the declination and of the same name, the sum of these two arches 
will be arch Z. 

Add together co-sine B, and the co-sine of arch Z, in the third column, and the sum will 
be the sine of the latitude. 


Note.—When the latitude and declination are of the same name, and nearly equal, it is doubtful whe- 
ther arches X and Y, are to be added or subtracted ; therefore the latitude may be computed on both sup- 
positions, and one of the results will be the true latitude, and some circumstances generally occur to de- 
cide which is the proper one, 


EXAMPLES. 


February the Ist, 1826, being at sea in North latitude, and longitude by account 25° W. 
at 9h. 58m. 5s. A. M. the sun’s observed altitude was 28° 10’ bearing at the same time 8S. 
E. by E. by compass, and at 11h. 47m. 10s. A. M. the observed altitude was 38° 36’ the 
ship’s course between the observations was 8. by E. sailing at the rate of 7 knots an hour: 
required the latitude of the ship at the place where the second observation was taken. 


PREPARATION. 
Time of 1st Obs. 9h. 58m. 5s. The difference between the sun’s bearing and the ship’s 
Time of 2d Obs. LL. Bae course is 4 points, and the distance sailed between the 
_—— observations is 12 miles; enter the traverse table with 4 
Elapsed time, - - 1. 49% 5 points as a course, and 12 miles in a distance column, 
————— and the corresponding number in the latitude column is 
Half do. - Jee 54, 32 8 miles, to be added-to the first true altitude. 


Equalto - - - 13° 38 T, 


DOUBLE ALTITUDES. ier 21 


#’s Ist Obs. Alt. 28°. 10 #%'s 2nd Ob. Alt. 38°. 36/ Ist Alt. 280.28 2's Dec. 17°. 9.33” S, 
semid. anddip -+ 12 semid.anddip + 12 2nddo. 38. 47 cor. =" 27 


cor.dec. 17: 10.00 BD. 


#’s App. Alt. 28. 22 #%’s App. Alt. 38. 48 Sum ~ 67. 15 
refraction — 2 refraction — st —— 


Half - 33. 37H. 


#4’s True Alt. 28. 20 #%’s True Alt. 38. 47 


cor. for station *% Diff. 10. 19 


##’s correct Alt. 28. 28 Half dif: 5. 9h. 


CALCULATION OF THE LATITUDE. 


Sine T. 9, 37237 
Cosine D. 9, 98021 Sine D 9, 47005 
Sine A. - 9.35258 Sec. A. 01131 Cosec. A. 64737 
Arch X. 1079. 38! Cosine 9. 48136 
Sec. A. 01131 
Sine H. 9. 74322 Cosine H. 9, 92052 
Cosine h. 9. 99824 Sine A. 8. 95310 
Sec. B. 02534 Sine B. 9. 52099 
Arch Y. 5a) Ss Cosine 9. 77811 Cosine B. 9. 97466 
Arch Z. 54. 30 Cosine 9. 76395 
Latitude 330, 13/ N. Sine 9, 73861 


QUESTIONS FOR EXERCISE IN THE DOUBLE ALTITUDES. 


Date Lat. by Obs. | Bear of #% |Course and Dist.| Answer 
at first Obs.} in the interval, | Latitude. 


Civil Time Act. ; Alt. 


oO / 
at hae oe 
.| 47.26] 8S. by E. 4 miles an hour. 


10 miles an hour. 


7. 30.10 A. M. ‘ N. W. 
10. 36. 40 A. M. 3 5 miles an hour. 


Ss. 8. E. 


10. 24. 
34 miles an hour. 


5 
30 W. 111.90. 8 
be 


A. M, 
A. M. 


.| 66. 10 S. W. by W. 
aleGes Ae N.W.2W 5 miles an hour. 


85 E. 


.| 75. 55 East 
7.51] N-N.E- 114 mites an'hour.| 2% 2 N- 


In the above examples the declination has been corrected for the middle time between the observation, 


also for the longitude. 
The declination for these examples may be taken from 1834. 
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TABLE I. 


. | 
‘The Effect of Refraction on the Distance between the Moon and 


the Sun, Fixed Star, or Planet. 


A 


APPARENT DISTANCE. 


45°| 50°| 55°| 60° 


63°) 70°} 75° 


PAPA EE A SR od th 


0.45|0.53)0.58}1. 4/1.10)1.18/1.26 
0.69} 1. 6/1. 9)1.14)1.20)1.27)1.35 
1.22] 1.26)1.30]1.34)1.40/1.46}1.53 
151 2)1.55)1.57|2. 2/2. 7|2.14 
2.21} 2.20)2.20/2 21 |2.26/2.30|2:87 
2.50} 2.49|2.47|2.45|2.47|2.52/2.58 
3.19/3,15}3.1013.10)/3.10)3.15)3.19 
3,.51|3.41 3.36|3.31 3.32|3.34/3.39 
4,12)4, 2)3.59.3.51)3.51)3.54|3, 57 
4,35) 4,25|4,20/4.10)4. 9/4.11|4.15 
4,42|4 3214 29/495 |4.96|4.29 
4,48)4 41/4.39|4.39|4.43 
4,54|4.50)4.49 |4 52 
. |5. 014.56)5, 0 
5, 5/5. 6 
0/1.18 
-16)1.24 
3 
2 


LOTS ANS te 


0).46}0.53/0.68/1. 4 
0.54/1. 2/1. 
1.13} 1.19}1. 
1,39/1.41/1 
2. 5/2. 6/2. .14)2.18 
2.31}2.31/2. 2.33 |2.38 
2.59|2.55/2.51 2.51 |2.53|2.58)3, 
3.21 |3,16)3.15 [8.13 |3.13|3.17|3.21 


iS 09 bo 


tO & Oost bo 
t 


1.40 
1.58 


SONNE S 
ds to 


Abe 
73 | 5S] 209 255 30% 35> 40° 
Ponto lvw ule wile wipro 
10} 10}0.19]0.23}0.30)|0.3410.40 
-15]0.45)0.45]0.46 |0.50|0.54 
20}1.30]1.25}] 1.21|1.20}1.20 
2512.29/2.13/2. 1/1.55/1.50 
30/8.37/8. 2)2.41/2.33/2.25 
35 3.54/3.25/3. 5/2.56 
40] . . |4, 7/8,48/3.29 
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Taste [V.—For computing the final effect of Parallax on the Moon's Distance from the Sun, or a Star. 
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For computing the final effect’ of Parallax on the Moon’s Distance from the Sun, or a Star. 
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ee ee eee ees 


—1.14 
—1.15 
—1.17 
—1.18 
—1.19 
—1 .20, 
22.48 —1.22 
[22.53 1.23 
22.58 ;/—1.24 
——1.26 


—1.29 
—}.31 
—1.3 

A134 


Alt. 


o- 


Right Ascen. | Annual 


aes Declination. 
in time. Var. > 4 


hems 3; 4 pane are 
1 0 0 |+3, 3 | 34.41.48 N 
1931°13, Eee poe t-20 § 
1 57 23 3, 3 | 22.38. 9N 
4 25 57 3, 4 | 16. 9.10 N 
5 3 51 4, 4 | 45.48.39 N 
be. 6? ty 2,9 8.24.30 S 
5 45 46 3,2 [ 7.22 Qa 
6 20 6 1, 3 | 52.36.13 § 
6 37 29 2, 6| 16.28.575 
7 23 30 3, 9 | 32.1642 N 
7 34 39 3, 7 | 28.26.20 N 
9 18 59 3,0) 7.54.298 
959 6 3, 2 | 12.48.52 N 
10 52 51 3, 8 | 62.41.18 N 
11 40 8 3. 1 | 15.32.42 N 
13 15 59 3, 1 | 10.14.57S 
14 7 44 2,7 | 20. 5.34N 
16 18 40 3, 7 | 26.2. 8S 
18 31 3 2, 0 | 38.37.39 N 
9 8.24.59 N 
0 | 44.39.47 N 
S:.| SO S2r02 5 
0 | 14.16.21 N 
1 | 28. 7.50 N 


Annual|Bearing & dist. of celest. ob- 
Var. | jects when > is on Merid. 
“a fe} , 
+19, 4)Pleiades, E. by S.-----36.20 
—18, 5|Fomalhaut, N. W.----39. 0 
+17, 4/Pleiades, E. 4 N.------ 23. 0 
+ 8, 0|Pleiades; N. W.------- 13.40} 
+ 4, 6|Pleiades, 8, W.-------- 28.2018 
— 4, 9/Aldebaran, N. N. W.--26.40 
+ 1, 4/Sirius, 8S. 8. E.--------- 27.2 
++ 1, 7\Sirius, N. 4 E.--------- 36. 0 
-++ 4, 4Orion’s belt, N. W.---21.40 
— 7, 1[Pollux, S. 8, E.------ 4.30 
— 8, OAldebaran, W. S. W. 45. 0 
+15, 2Regulus, N. N, E.----23.20 
—17, 3,Pollux, N. N. W.------ age 
—19, 3 Pole Star, N.----------- i 
—20, 0. Regulus, W. 3 S.----- 24.40 
+19, 0 Antares, E. by 8.4 S.46. G 


—19, 0 Alphaca, E. N. E.---19.20 


+ 8, 6 


H < 
a Pegasi, N. E. 


<a---=--- 


60. 0 


+ 3, 0a Aquila, S. E. by S. 34.20 
+ 9 1a Pegasi, E. 4 N.------48. 0 
+12, 6aLyra, W. 8. W.-----24. 0 
—19, 1a Pegasi, N. 4 E.------ 45. 0 
+19» 4a Arietis, E. by N.----44. 0 


+20) 0a Pegasi, 8. W.-------- 20.20 


“TABLE VIL 


TRANSITS OF 24 OF THE PRINCIPAL FIXED STARS, OVER THE 
MERIDIAN OF GREENWICH, IN APPARENT TIME. 


BVA JANUARY. K FEBRUARY. 
SO ———————— ek 

5 DAY. | DAy.| DAY. | DAY.| DAY.] DAY. i DAY. | DAY. | DAY.) DAY. | Day. | DAY. 
7, 5 10. 15. 20. 25. 30. 10. 15. 20. 25. 28. 
h. m.|h. m.|h. m. 
§.55| 5.33) 5.12 
6.36] 6.5] 5.43 
O52 63h ib. 
G.20| 8.59] 8. 
9.58 | 9.36) 9. 
10. Py 8:39.) 9; 

10.40 | 10.18 | 9.57 | 

11.14 | 10.53 | 10.31 

11.32 | 11.10 | 10.48 

12.17 | 11.56 | 11.34 : 

12.29 | 12. 7} 11.45 4 r . 10.18 

14.13 | 43.51 | 13.29 j ” A ; 12:22 

14.53 | 14.31 | 14. 9 A 12.42. t 

15.46 | 15.24] 15. 3 : : 13.36 4 12.56 

16.33 | 16.12 | 15.50 : . ; 14.23 4 13.44 

18. 9 | 17.47 | 17.26 ‘ . ; 15.59 j 15.19 

19, 1} 18.39 | 18.17 P : ; 16.50 : ¥6.11 | 
21.11 | 20.49 | 20.28 i P : 19,02 , 18.21 
23.93 | 23. 1-| 22.40% 22. ; 21.13 s 20.33 

0.38 | 0.17 | 23.51 R29 fe'Zs- 2. 22.24 t 21.44 

1.32 (E10 4048 y by oe 23.17 A 22.37 

3.44 | 43329.) is. 0 , ‘ | 1.33 : 0.53 | 0. 
3.52 183.30: sow ; + . 1.41 ; T. 24 0:43 
A655 ts A330) 450 ‘ 3 p 244 z 2. 5 AS 


For every intervening day allow 44 minutes. 


9 
7 
5 
7 


3 
1 
1 


O60 <3 O> OT C9 2D 


MARCH. APRIL. 


DAY. | DAY. | DAY. | DAY. | DAY.] DAY. ; DAY. | DAY. { DAY. ] DAY. | DAY. 
5. 10. 15. 20. 25. 30. : 20. 25. 30. 
bo mph. eet ms Phe ae mah, me at |e, nt._| beim... | hh. mis fins. ne 
1.39 | 1.20 2 0.26 23. 5 | 22.47 | 22.28 
210 ¥ L.5l . : 0.57 23.36 | 23.18 | 22.59 
236 | =2:17 F ; 1.23 0. 6| 23.44 | 23.25 
5.04 | 4.46 : : 3.51 2.34 2164 1.57 
5.42 | 5.23 : ; 4.29 3.12 
§.44 | 5.26 Z : 4,31 3.15 
6,24 | 6.06 : : 5,31 3.54 
6.58 | 6.40 g ‘ 5.45 4.28 
7.15) 6.57 : : 25 ; 4.46 
8.1] 7.43 : : i : 3 j 5.31 
8.12 | 7.54 A 5 : ; e : 5.43 
9.56 | 9.38 : : . g . Z ; mas 
10.36 | 10.18 : ¥ bY : ‘ t 8. 7 
ATO0F) P1Ek2 } ; F : 4 5 9. 0 
12:17 | 13.59 ¢ : 3 : . 9.48 
13.53 | 13.34 F Joe Ys : i : 123 
14.44 | 14.26 2 : nin’ ; . ‘ 72.15 
16.55 | 16.37 é ; A! A. . 14.25 5 
19. 7 | 18.49 . ‘ : ’ ‘ : 26.37 | 16. 
20.18 | 20. 0 ; : 4 . ; f 17.48 
21.11 | 20.53 } : : i U 18.42] 
D3 OS 1a. bh | 22. Qu i : j A 20.54 
93°31 1-23.13 ; ; ‘ 3) 1 oe .! 21. 2 
0.38 | 0.20 : : 3 24 23. 0 1 22.42 : 22. 5 


* 
BH) te 
fe) 
6 
Zi 


a 
CTOOAAaAhWWe 
OHABDAHWHWH 


For every intervening day allow 33 minutes. For every intervening day allow 3} minutes. 


hy 


eo 


TABLE VOL *S&e 


TRANSITS OF 24 OF THE PRINCIPAL FIXED STARS, OVER THE 
MERIDIAN OF GREENWICH, IN APPARENT TIME. 


DAY.| DAY. | DAY. | DAY.| DAY.| DAY. : DAY.| DAY.| DAY. 
20. 25. 10. 15. 


+ | he ee 
20.50 
2¥.21 
Q1.47 

0.19 
» 0.57 | 
0.59 

1.39 

2.13 

2.30 

3.16 

3.27 

5 om age 

5.52 

6.45 

Wy 

9. 8 

9.59 
12.10 
14.22 
15.33 
16.26 
18.38 
18.46 
19.49 


For every intervening day allow 4 minutes. For every intervening day allow 4 minutes. 


“ 


Oaomor 


—_ 
CMON 
NO Os 
ow 


See OO CO Fee 
ofSEn 


JULY ; AUGUST. 

DAY.| DAY. | DAY. h 3 . | DAY. | DAY.| DAY. | pay. | pay. | Day. 

5. 10. 15. 20. ‘ ; : 10. 15. 20. 25. 
hy. a..| hsm. fh. am. | h. m-{ hoa, | bem. h. m.| h. m.| h. m. | h. m.| bh. m.}h. m. 
TSS VAL AT 20 4.1750 : ‘ 15.58 | 15,39 | 15.20 | 15. 1} 14.43 | 14.25 | 
18.32 | 18.124 17.52 | 17.317) 17. Af 16.29 | 16.10 | 15.51 | 15.32} 15.14] 14.56 
18.58 | 18.38 : 17.58 : EF 16.55 | 16.36 | 16.17 | 15.58] 15.40 | 15.22 
21.26 . . 20.26 is : ) 19.23 | 19. 4] 18.45 | 18.271°18. 8 | 17.508 
BIA 21. : 21. 3| 20. : 20. 1 | 19.42 | 19.23 | 19. 4] 18.46 | 18.28 
Qe eke 2EOG | 21.'6 i : 20. 3 |. 19.44 | 19.25 | 19. 7 | 18.48 | 18.3 
22.46 | 22.2 21.45 25 : 20.43 | 20.24 | 20. 5 | 19.46 | 19.28 | 19.10 
23.20 3 m 22.20 | 22. ‘ 21.17 | 20.58 | 20.39 | 20.21 | 20- 2} 19.44 
DOS tal 22s ; 21.34 | 21.15 | 20.56 | 20.38 | 20.19 | 20. 14 
23.23 | 23. 22. 22.20 | 22. 1} 21.42 | 21.24 | 21. 5 | 20.47 | 
Qea A : 22.54 22.31 | 22,12" 21.53 | 21.35 20.58 
1.22 P 42 2) 0.19}. 0. O.| 23.38 | 23.19 22.42 9 
Dee 42 one 0:59 | 0:40 | .0.21| 0. 3 : 23.22 
2.56 b ; 2-253" 99.34 |. 1.15 | .0.56 F 0.20 
3.43 p : 240:\ 221) 29'| 143 & be oh 
5.18 ' : 4316 | 3.572. S38-l4 Sil9 " 2.42 | 
6.10 : : 527 | 448). 499 | 44 3.34 
8.20 : y 7.18 6.59 | 6.40 6.21 7 5.45 } 
10.32 ; : 9:30;| 9199" 8.52) 9:33 : 7.57 
11.43 é = 10.41 | 10.22} 10. 3) 9.44 2k 92 8 
12.37 ‘ : 11.34 | 11.15 | 10.56 | 10.37} 10.19 | 10. 1 
14.49 ee : 2}:13.46 | 13.27 | 13. 8 | 12.50] 12.31 | 12.13 
‘ 14.57 ‘ < 13.54 | 13.35 | 13.16 | 12.58] 12.39 | 12.21 
17. 11 16.40 : 16. 0 , : 14.57 | 14.38] 14.19 ] 14. 1} 13.42 | 13.24 


SDBAOAKWHW HK 


| For every intervening day allow 4 minutes. For every intervening day allow 3} minutes. 


TABLE VIII. 


po 


TRANSITS OF 24 OF THE PRINCIPAL FIXED STARS, OVER THE 
MERIDIAN OF GREENWICH, IN APPARENT TIME. 


% SEPTEMBER. x OCTOBER. 
ue -ooe ~ See 
5 DAY. | DAY.] DAY., DAY.| DAy.]| DAY, 3 DAY. | DAY. | DAY. |] DAY. | pay. | Day. 
7, 5 10. 15. 20. 25. 30. z, 5 10. 15. 20. 25. 30. 
h. m.|h. m.|h. m.|h. m.}h. m.|h. m. h. m.|h. m.|h. m.|h. m.|h. m.|h. m. 
1] 14. 3} 13.45 | 13.27 | 13. 9 | 12.51 | 12,33 1) 12.15 | 11.57 | 11.38 | 11.20 | 11. 1] 10.41 
2| 14.34 | 14.16 | 13.58 | 13.40 | 13.221 13. 4 2) 12.46 | 12.28 | 12.10 | 11.51 | 11.382} 11.13 
3/ 15. 0} 14.42) 14.24 | 14. 6 | 13.48} 13.30 3] 13.12 | 12.54 | 12.36 | 12.17 | 11.58 } 11.39 
4) 17.28 | 17.10 | 16.52 | 16.35 | 16.17 | 15.59 4) 15.41 | 15.22) 15. 4| 14.45 | 14.26] 14. 7 
5] 18. 6 | 17.48 | 17.30 | 17.12 | 16.544 16,36 5| 16.18 | 16. 0] 15.42 | 15,23 | 15. 4] 14.45 
6| 18. 9 | 17.51 | 17.33 | 17.15 | 16.57 | 16.39 6| 16.21 | 16. 2} 15.44] 15.25 | 15. 6 | 14.47 
71.18.48 | 18.30 | 18.12 | 17.54 | 17.36 | 17.18 7| 17. O | 16.42 | 16.23 | 16.05 | 15.46 | 15.27 
8} 19.22} 19. 4| 18.46 | 18.29 | 18.11 | 17.53 8] 17.34 | 17.16 | 16.58 | 16.39 | 16-20] 16. 1 
9] 19.40 | 19.22 | 19. 4 | 18.46 | 18.28 | 18.10 9] 17.52 | 17.33 | 17.15 | 16.56 | 16.37 | 16.18 
10) 20.25 | 20. 7| 19.50 | 19.32 | 19.14 | 18.56 10} 18.38 | 18.19 | 18. 1 | 17.42 | 17.23] 17. 4 
11) 20.37 | 20.19 | 20. 1 | 19.43 | 19.25] 19. 7 11} 18.49 | 18.30 |} 18.12 | 17.53 | 17.34] 17.15 
12) 22.21 | 22. 3 | 21.45| 21.97 | 21. 9:1: 90.61 12} 20.33 | 20.15 | 19.56 | 19.87 | 19,18 | 18.59 
13] 23. 1 | 22.43.) 22.25 | 22.97 |) 21.49 721.31 13} 21.13 | 20.55 | 20.36 | 20.17 | 19,58 } 19.39 
} 14) 23.54 | 23.36 | 23.18 | 23. 1 | 22.43 | 22.25 14] 22. 6 | 21.48 | 21.30 | 21.11 | 20,52 |. 20.33 
15} 0.45| 0.27) 0. 9 | 23.48 | 23:30 | 23.12 15] 22.54) 22.35 | 22.17 | 21.58 | 21.39 | 21.20 
16) 2.21]. 2. Sni4s5 1.27} 1.9} 0.51 16] 0.33} 0.15 | 23.52 | 23.34 | 23,15 | 22.56 
17] B42 1954) 2.36) 2.19) 2.14 343 17; 1.24] 1.6] 0.48] 0.29] 0,10) 23.47 
18] 5.239°5..5| 447) 4.294 4.11.)4353 18} 3.354 3.17 | “2.583240 4%231 |: -2. 2 
19) 7.35.) 97.171 6.69% 6.41.1]. 6.23 J Gaes 19} 5.47; 5,29] 5.10) 4.52] 4.33] 4.14 
20] 8.46} 8.28] 8.10; 7.52] 7.34] 7.16 20] 6.58] 6.40] 6.21] 6.3] 5,44] 5.25 
211" 93942 9.21 9.53 8.45| 8.27] 8.9 21; 7.51 edd |e 1015.1 O.b6 6.37 | 6.18 
22) 11.51 | 11.33 | 11.15 | 10.57 | 10.40 | 10.22 22110. 3} 9.45] 9.27! 9.8] 849] 8.30 
23) 11.59 | 11.41 | 11.23 | 11. 6} 10.48 | 10.30 > F Re . 8.57 ’ 
3 12.45 | 12.27 | 12. 9 : : 2 


For every intervening day allow 44 minutes, 


For every intervening day allow 4} minutes. 


va NOVEMBER. ava DECEMBER. 
Se = = Ge ¥ : =— — 
i DAY. {| DAY. | DAY. |} DAY.| DAY.]| DAY. : DAY. | DAY. | DAY. |; DAY. | DAY. | DAY. | 
pel 6.4 00,4 15. 4} 20.0) 25.1. 30: Ss | 5. 10. | 15), 20-.] @5.2| 30. 
h, m.|/h. m.|h. m.|h. m.|h. m./h. m. h, m.|h. m.} h. m.| bh. m./h. m. |b. —~ 
1/10.18 | 9.58] 9.38] 9.17] 8.56] 8.35 1] 813] 7.51] 7.29] 7.7] 6.45| 6.23 
2)10.49 | 10.29] 10.9} 9.48| 9.27] 9. 6 2| 8.45] 7.22] 8.0} 7.38| 7.16] 6.54 
3)11.15 | 10.55 | 10.35 | 10.15] 9.53} 9.32 3} 9.11] 8.49] 8.26] 8. 4] 7,42) 7.20 
4)13.43 | 13.24 | 13. 3 | 12.43 | 12.22] 12. 0 4| 11.39 | 11.16 | 10.54 | 10.32} 10.10 | 9.48 
5|14.21 | 14. 1] 13.41 | 13.20 | 12.59 | 12.38 5| 12.16 | 11.54 | 11.32 | 11.10 | 10.48 | 10.26 
6)14.23 | 14. 4] 13.43 | 13.23 | 13. 2 | 12.40 6| 12.19 | 11.56 | 11.34 } 11.12] 10.50 | 10.28 
7\15.03 | 14.43) 14.22 | 14. 2| 13.41 | 13.19 7| 12.58 | 12.36 | 12.14 | 11.52 | 11.30] 11. 7 
8/15.37 | 15.17 | 1457 | 14.37 | 14.16 | 13.54 8| 13.33 | 13.10 | 12.48 | 12.96 | 12. 4 | 11.42; 
9|15.54 | 15.35 | 15.14 | 14.54 | 14.33 | 14,11 9| 13.50 | 13.28 | 13. 6 | 12.43 | 12,21 | 11.59 
10}16.40 | 16.20 | 16. 0 | 15.40 | 15.19 | 14.57 10] 14.36 | 14.13 | 13.51 | 13.29 | 13, 7 | 12.45 
11/16.51 | 16.32 | 16.12 | 15.51 | 15.30 | 15. 8 11| 14.47 | 14.24] 14, 2 | 13.40 | 13.18 | 12.56 
12/18.36 | 18.16 | 17.56 | 17.3 | 17.14 | 16.53 12| 16.31 | 16, 9| 15.47 | 15.24 | 15. 2 | 14.40 
13|19.15 | 18.56 | 18.36 | 18.15 | 17.54 | 17,32 13] 17.11 | 16.49 | 16.27 | 16. 4| 15.42 | 15.20 
14/20. 9 | 19.49 | 19.29 | 19. 8 | 18.47 | 18.26 14| 18. 4 | 17.42] 17.20 | 16.58 | 16.36 | 16.14 
15|20.56 | 20.36 | 20.16 | 19.56 | 19.35 | 19.13 15| 18.52 | 18.30 | 18. 7 | 17.45 | 17.23 | 17. 1 
16|22.32 | 22.12 | 21.51 | 21.31 | 21.10 | 20.49 16| 20.27 | 20. 5 | 19.43 | 19.21 | 18.59 | 18.36 
17|23.23 | 23. 4 | 22.43 | 22.23 | 22. 2 | 21.40 17| 21.19 | 20.56 | 20.34 | 20.12 | 19.50 | 19.28 
18] 1.38 | 1.18] 0.58} 0.38] 0.17 | 23.51 18| 23.29 | 23. 7 | 22.45 | 22,23 | 22. 1 | 21.39 
19] 3.50 | 3.30] 3.10] 2.50] 229} 2.7 19] 146) 1.23] 1.1] 0,39 | 0.17 | 23.51 
20| 5.1 | 4.41] 4.21] 4.1] 3.40] 3.18 20} 2,57| 2.34] 212] 1.50| 1.28] 1.6 
21| 5.54 | 5.34] 5.14| 454] 4.33] 4.11 21| 3.50} 3.27] 3.5| 2.43] 2.21] 1.59 
22} 8.6 | 7.46| 7.26| 7.6] 6.45] 6.23 22| 6.2| 5.39] 5.17] 4.55] 4.33} 4.11 
23| 8.14 | 7.54| 7.34] 7.14] 6.53] 6. 23/ 6.10| 5.48] 5.26] 5.3] 4.41| 4.19 
8.58 | 8.38] 8. : : 24| 7.131 6.51] 6.291 6.7] 5.44| 5.22 


TABLE IX. 


TRUE MERIDIAN ALTITUDES OF THE PRINCIPAL FIXED STARS IN 
NORTH LATITUDE. 


STAR | STAR | STAR | STAR | STAR | STAR | STAR | STAR | STAR | STAR | STAR 
No. 2. | No. 3. | No. 4. | No. 5. | No. 6. | No. 7. | No. 8. | No. 9. | No. 10. bea it) 


o 7 On % ore Oo & oy ¢ Og ¢ On? O74 o) 2 fo} ° 
.|31.53 S.|67.22N.|73.51N.|44.11N./81.35 8.|82.38N./37.24S.|73.31 §.]57.44N.161.34N.|82. 
30.53 (68.22 |74.51 {45.11 {80.35 |83.38 |36.24 |72.31 158.44 162.34 
29.53 (69.22 |75.51 146.11 |79.35 |84.38 |35.24 |71.31 |59.44 163.34 
28.53 170.22 76.51 47.11 78.35 185.38 134.24 |70.31 |60.44 164.34 
27.53 171.22 |77.51 148.11 {77.35 |86.38 |33.24 |69.31 (61.44 [65.34 
26.53 72.22 |78.51 {49.11 |76.35 |87.38 {32.24 |68.31 |62.44 (66.34 
25.53 73.22 |79.51 {50.11 -|75.35 488.38 /31.24 |67.31 |63:44 |67.34 
24.53 74.22 180.51 {51.11 (74.35 }89.38N./30.24 |66.31 |64.44 |68.34 
23.53 175.22 {81.51 {52.11 173.35 189.228./29.24 |65:31 |65.44 169.34 
22.53 176.22 182.51 |53.11  |72.35) 188.22 {28.24 164.31 {66.44 {70.34 
21.53 |77.22 |83.51 {54:11 |74.35 187.22 427.24 |63.31 167.44 71.34 
20.53 |78.22 |84.51 {55.11 170.35 186.22 {26.24 |62:31 [68.44 |72.34 
19°53 {79.22 ; 56.11 |69.35 185.22 125.24 |61.31 |69.44 73.34 
18.53 -|80.22 ; 57.11 168.35 184.22 124.24 |60.31 |70.44 {74.34 
17.53 |81.22 Z 58.11 167.35 183.22 |23.24 159.31 (71.44 [75.34 
16.53 {82.22 f 59.11 |66.35 182.22 }22.24 158.31 |72.44 |76.34 
15.53 * 183.22 ‘ 60.11 |65.359NS22 1224 157.31 2173.44 77.34 
14.53 |84.22 le 61.11 64.35 780.22 {20.24 j56.31 174.44 |78.34 
13.53 |85.22 62°11 {63.35 j79.22 |19.24 |55.31 {75.44 179.34 
12.53 |86.22 63.11 |62.35 |78.22 |18.24 154.31 |76.44 |80.34 
11.53 {87.22 64.11 |61.35 177.22 117.24 153.31 177.44 181.34 
10.53 _ |88.22 65.11 |60.35 376.22 116.24 152.31 178.44 |82.34 
9.53 489.22N. G6.T1A59:35 315.22) 124° 151,31 179.44 “18934 
8.53  |89.38 8S. 67.11 {58.35 |74.22 |14.24 150.31 {80.44 |84.34 
7.53 188.38 68.11 157.35 173.22 113.24 49.31 |81.44 185.34 

1 653 187.38 69.11 156.35 |72.22 112.24 148.31 |82.44 |86.34 
5.53 186.38 70.11 155.35 |71.22 |11.24 147.31 {83.44 ~|87.34 
4.53 |85.38 71.11 |54.35 |70.22 |10.24 {46.31 |84.44 |88.34 
3.53 184.38 72,11 |53.35 169.22 9.24 145.31 185.44 |89.34 
2.53 183.38 73.11 (52.35 168.22 8.24 |44.31 |86.44 |89.34 
1.53 |82.38 74.11 |51.35 |67.22 7.24 143,31 |87.44 188.34 
0.53 81.38 75.11 |50.35 (66.22 6.24 142.31 |88.44 |87.34 
80.38 76.11 '49.35 165.22 5.24 |41.31 |89.44N,|86.34 
79.38 77.11 |48.35 164.22 4.24 140.31 1|89.16S.|85.26 
78.38 1O.Al WAT Se 163.22 3.24 139.31 188.16 |84.26 
77.38 79.11 |46.35 {62.22 2.24 138.31 187.16 {83.26 
76.38 80.11 [45.35 461.22 1.24 |37.31 186.16 |82.26 
75.38 81.11 144.35 }60,22 0.24 136.31 |85.16 81.26 
74.38 82.11 143,35)"|59.22 35.31 |84.16 |80.26 
73.38 63.11  |42.35 58.22 34.31 183.16 |79.26 
72.38 84.11 |41.35 157.22 33.31 |82.16 {78.26 
71.38 85.11 40.35 |56.22 32.31 181.16 |77.26 
70.38 86.11 (39.35 155.22 31.31 180.16 |76.26 
69.38 87.11 |38.35 154.22 30.31 79.16 |75.26 
68.38 88.11 (37.35 |53.22 29.31 |78.16 |74.26 
67.38 89.11N.|36.35 [52.22 PGio1 477,16  173:26 
66.38 89.49 S.|35.35 151.22 27.31 {76.16 |72.26 
165.38 88.49 |34.35 {50.52 26.31 175.16 {71.26 
64.38 87.49 |33.35 |49.22 25.31 |74.16  |70.26 
63.38 86.49 132.35 148.22 24.31 |73.16 |69.26 
62.38 85.49 |31.35 |47.22 23.31 |72.16 |68.26 
61.38 84.49 30.35 146.22 22.31 Sid 16° “467,26 
60.38 83.49 29.35 45.22 21.31 |70.16 |66.26 
59.38 82.49 |28.35 |44.22 20.31 69.16 |65.26 
58.38 81.49 |27.35 |43.22 19.31 |68.16 64.26 
57.38 60.49 |26.35 |42.22 18.31 |67.16 {63.26 
56.38 79.49 125.35 {41.22 1721 {66.16 62.26 
55.38 78.49 |24.35 |40.22 16.31 |65.16 |61.26 
54.38 77.49  |23.35 |39.22 15.31 |64.16 |60.26 
53.38. 76.49 |22.35 |38.22 M13 163.16 159.26 
52.38 MDL4g teh “137.22 13.31 |62.16 [58.26 
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#30/72.50 158.19 |75.33 [49.45 


TABLE IX. } ar 


TRUE MERIDIAN ALTITUDES OF THE PRINCIPAL FIXED STARS IN 
NORTH LATITUDE. 


STAR | STAR | STAR } STAR ] STAR | STAR | STAR | STAR | STAR | sTAR | STAR 
No. 13.|No. 14.|No. 15.|No. 16.) No. 17.{No. 18.|No. 19.| No. 20.|No. 21.|No. 22.| No. 23. 


fe} , ° ’ fe) ‘ ° , fe) , fe} i ° ‘ fo} , fe} 


fe) 


29.19 |75.27 |78.45 170.54 |62.58 |52.23 |82.35 |46.20 {58.27 
30.19 |76.27 |77.45 171.54 (61.58 {53.23 183.35 {47.20 [57.27 
31.19 |77.27 |76.45 |72.54 |60.58 [54.23 |84.35 48.20 {56.27 
32.19 |78.27 175.45 |'73.54. |59:58. |55.23 |85.35 149.20. |55.27 
33.19 |79.27 |74.45 |74.54 {58.58 {56.23 |86.35 {50.20 154.27 
34.19 |80.27 {73.45 |75.54 |57.58° {57.23 |87.35 151.20 |53.27 
35.19 |81.27 |72.45 |76.54 156.58 {58.23 |88.35 {52.20 152.27 
36.19 |82.27 |71.45 {77:54 155.58. |59.23 |89.35N.)53.20 151.27 
37.19 |83.27 |70.45 |78.54 |54.58 160.23 |89.258.]54.20 150.27 
38.19 |84.27 |69.45 |79.54 {53.58 161.23 |88.25 155.20 149.27 
39.19 |85.27 {68.45 |80.54 |52.58 162.23 {87.25 {56.20 148.27 
12/89.10N.|4U.19 |86.27 |67.45 |81.54 |51.58 163.23 |86.25 |57.20 147.27 
13]89.50S.]41.19 |87.27 166.45 182.54 150.58 |64.23 |85.25 |58.20 |46.27 
14/88.50 142.19 |88.27 165.45 |83.54 149.58 165.23 |84.25 159.20 [45.27 
15}87.50 |43.19 |89.27N |64.45 |84.54 ]48.58 166.23 [83.25 |60.20 {44.27 
16|86.50 [44.19 |89.335.]63.45 : 47.58 |67.23 |82.25 161.20 |43.27 
17/85.50 |45.19 |88.33 |62.45 : 46.58 |68.23 |81.25 |62.20 |42.27 
18)84.50 |46.19 |87.33 [61.45 : 45.58 |69.23 |80.25 |63.20 [41.27 
19/83.50 |47.19 |86.33 [60.45 : 44.58 |70.23 |79.25 |64.20 |40.27 
20/82.50 |48.19 |85.33 {59.45 q 43.58 |71.23 [78.25 165.20. 139.27 
21/81.50 {49.19 |84.33 [58.45 ° 42.58 172.23 |77.25 166.20 138.27 
22/80.50 |50-19 |83.33 157.45 41.58, |'73.23 |76.25 |67.20 {37.27 
23(79.50 {51-19 |82.33. [56.45 40.58 |'74.23 |75.25 |68.20 {36.27 
24178.50 52.19 181.33 [55.45 39.58 {75.23 |74.25 169.20 |35.27 
25|77.50 153-19 180.33 [54.45 38.58 |76.23 |73.25 |70.20 »|34.27 
26/76.50 154.19 |79.33. 153.45 SEOSM Tis ed on deseo ol heeO walaoog 
27175.50 |55.19 |78.33 {52.45 36.58 |78.23 |71.25 _|72.20 132.27 
28/74.50 {56.19 |77.33 151.45 35.58 |'79.23 |70.25 173.20 |31.27 
29|73.50 {57.19 176.33 150.45 34.58 {80.23 |69.25 |74.20  |30.27 
33.58 |81.23 |68.25 |75.20 |29.27 
32.58 |82.23 167.25 |76.20 |28.27 
31.58 |83.23° {66.25 |'77.20 ° 127.27 
30.58 |84.23 |65.25 |'78.20 |26.27 
29.58 |85.23 |64.25 |79.20 |25.27 
28.58 |86.23 {63.25 |80.20 |24.27 
27.58 |87.23 162.25 |81.20 1|23.27 
26.58 |88.23 161.25 |82.20 |22.97 
25.58 |89.23N.|60.25 |83.20 |21.27 
24.58 |89.3758.159.25 |84.20 |20.27 
23.58 188.37 {58:25 |85.20 |19.27 
29.58 187.37 |57.25 |86.20 |18.27 
91558. (86.37 [56.25 |87.20 | Lit 
20.58 |85.37 |55.25 |88.20 |16.27 
19.58 |84.37 [54.25 |89.20N./15.27 
18.58 |83.37 |53.25 |89.40S./14.27 
17.58 © |82.37 |52.25 |88:40 |13.27 
16.58 1 )81.37 [51.25 87.40,” 412.97 
15.58 |80.37 [50.25 |86.40 |11.27 
14.58 . |79.37 |49.25 |85.40 {10.27 
13.58 178.37 [48.25 |84.40 | 9.27 
12.58 |77.37 |47.25 |83.40 8.27 
11.58 |76.37 |46.25 |82.40 | 7.27 
10.58 |75.37 |45.25 {81.40 | 6.27 
9.58 |74.37 |44.25 |80.40 | 5.27 
8.58 {73.37 |43.25 |79.40 | 4.27 
7.58 (72.38 |42.25 |78.40 | 3.27 
6.58... |'71-37- 141.25 {77.40 | 2.27 
5.58 |70.37 |40.25 |76.40 1.27 
4.58 |69.37 |39.25 |75.40 | 0.27 
3.58 |68.37 {38.25 |74.40 
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ee 
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31/71.50 {59.19 |74.33 148,45 
32170.50 |60.19 173.33 [47.45 
33/69.50 |61.19 |72.33 |46.45 
34/68.50 |62.19 |71.33 45.45 
35|67.50 {63.19 170.33 |44.45 
36/66.50 |64.19 |69.33 |43.45 
37|65.50 |65.19 |68.33 |42.45 
38/64.50 (66.19 |67.33 |41.45 
39163.50 |67.19 166.33 |40.45 
40/62.50 |68.19 |65.33 |39.45 
41/61.50 |69.19 |64.33 (38.45 
4260.50 |70.19 {63.33 [37.45 
43/59.50 |71.19 |62.33 |36.45 
44/58.40 |72.19 |61.33 [35.45 
45|57.50 |73.19 |60.33 |34.45 
46|56.50 |74.19 {59.33 [33.45 
47155.50 |75.19 158.33 32.45 
48154.50 |76.19 157.33 |31.45 
4953.50 |77.19 |56.33 130.45 
50/52.50 |78.19 155.33 129.45 
51]51.50 179.19 |54.33 |28.45 
52)50.50 |80.19 [53.33 127.45 
53/49.50 |81.19 152.33 |26.45 
54/48.50 [82.19 51.33 |25.45 
55/47.50 |83.19 50.33 124.45 
56/46.50 |84.19 |49.33 123.45 
57/45.50 |85.19 [48.33 |22.45 
58/44.50. |86.19 {47.33 |21.45 
59/43.50 |87.19 |46.33 {20.45 
60!42.50 [88.19 |45.33 [19.45 
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.10N.|28.19N.]74.27N.|'79.45 S.)69.54N.|63.58 §.151.23N./81.35N.]45.20N.|59.27 S8.175.44N.|61.52N. 
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5.18N.|31.535. 


2()|35.18 
21|34.18 
22|33.18 
23/32.18 
24/31.18 
25)30.18 
26|29.18 
9728.18 
28|27.18 
29|26.18 
30/25.18 
31/24.18 
39'23.18 


No. 2. | No. 3. | No. 4. | No.5. 


32.53 
33.53 
34.53 
35.53 
36.53 
37.53 
38.53 
39.53 
40.53 
41.53 
42.53 
43.53 
44.53 
45.53 
46.53 
47.53 
48.53 
49.53 
50.53 
51.53 
52.53 
53.53 
54.53 
55.53 
56.53 
57.53 
58.53 
59.53 


STAR 


SOUTH LATITUDE. 


STAR 


STAR 


No. 6. | No. 7. 


, 


° 


fe} , 


67.22N.|73.51N.|44.11N.181.35 S. 


12.51 
71.51 
70.51 
69.51 
68.51 
67.51 
66.51 
65.51 
64.51 
63.51 
62.51 
61.51 
60.51 
59.51 
58.51 
57.51 
56.51 
55.51 
54.51 
53.51, 
§2.51 
51.51 
50.51 
49.51 
48.51 
47.51 
46.51 
45.51 
44.51 
43.51 
42.51 
41.51 
40.51 
39.51 
38.51 
37.51 
36.51 
35.01 
34.51 
33.51 
32.51 
31.51 
30.51 
29.51 
28.51 
(27.51 
26.51 
25.51 
24.51 
23.51 
22.51 
21.51 
20.51 
19.51 
18.51 
17.51 
16.51 
15.51 
14.51 
13.51 


43.11 
42,11 
41.11 
40.11 
39.11 
38.11 
STA 
36.11 
35.11 
34.11 
33.40 
32.11 
31711 
30.11 
29.11 
28.11 
27.11 
26.11 
25.11 
24.11 
23.11 
22.11 
Calm 
20.11 
19.11 
18.11 
in| 
16.11 
15.11 
14.11 
13.11 
12.11 
11.11 
10.11 

9.11 

8.11 

ft 

6.11 

5.11 


All” 


3.11 
2.11 
1.11 
0.11 
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82.35 
83.35 
84.35 
$5.35 
86.35 
87.35 
88.35 
89.3558. 
89.25N. 
88.25 
87.25 
86:25 
85.25 
84.25 
83.25 
82.25 
81.25 
80.25 
79.25 
718.25 
77.25 
76.25 
715.25 
74.25 
Ri 46 
72.25 
71.25 
70.25 
69.25 
68.25 


67.25 


66.25 
05.254 
64.25 
63.25 
62.25 
61.25 
60.25 


159.25 


58.25 
57.25 
56.25 
Do.25 
54.25 
53,25 
D2 .aae 
51.25 
50.25 
49.25 
48.25 
47.25 
46.25 
45.25 
44,25 
43.25 
42.25 
41.25 
40.25 
39.25 
38.25 


STAR 


STAR 


No. 8. | No. 9. | No. 10.) No. 11.|No. 12. 


STAR 


STAR 


fe) , 


Oo ’, 


fe} , 


fo} ’ 


STAR 


—-—-——_ 


° 


82.38N.|37.248.|73.31 8.157.44N./61.34N, 


81.38 
80.38 
79.38 
78.38 
77.38 
76.38 
75.38 
74.38 
73.38 
72.38 
71.38 
70.38 
69.38 
68.38 
67.38 
66.38 
65.38 
64.38 
63.38 
62.38 
61.38 
60.38 
59.38 
58.38 
57.38 
56.38 
55.38 
54.38 
53,38 
52.38 
51.38 
50.38 
49,38 
48.38 
47,38 
46.38 
45.38 
44.38 
43,38 
42.38 
41.38 
40.38 
39.38 
38.38 


(137,38 


36.38 
35.38 
34,38 
33,38 
32.38 
31.38 
30.38 
29,38 
28,38 
27,38 
26.38 
25.38 
24,38 
23.38 
22.38 


38.24 
39.24 
40.24 
41.24 
42.24 

3.24 
44,24 
45.24 
46.24 
47.24 
48.24 
49.24 
50.24 
51.24 
52.24 


53.24 


54,24 
55.24 
56.24 
57.24 
58.24 
59.24 
60.24 
61.24 
62.24 
63.24 
64.24 
65.24 
66.24 
67.24 
68.24 
69.24 
70.24 
71.24 
12.94 


‘173.24 


74.24 
15.24 
16.24 
17.24 
78.24 
719.24 
80.24 
81.24 
82.24 
83.24 
84.24 
85.24 
86.24 
87.24 
88.24 
89.24N. 
89.368. 
88.36 

87.36 

86.36 

85.36 

84.36 

83.36 

82.36 


74.31 
75.31 
76.31 
717.31 
78.31 
79.31 
80.31 
81.31 
82.31 
83.31 
84.31 
85.31 
86.31 
87.31 
88.31 
89.315. 
89.29N. 
88.29 
87.29 
86.29 
85.29 
84.29 
83.29 
82.29 
81.29 
80.29 
79.29 
78.29 
77.29 
76.29 
75.29 
74.29 
713.29 
72.29 
71.29 
70.29 
69.29 


168.29 


67.29 
66.29 
65.29 
64.29 
63.29 
162.29 
61.39 
60.29 
59.29 
58.29 
57.29 
56.29 
55.29 
54.29 
53.29 
52.29 
51.29 
50.29 
49.29 
48.29 
47.29 
46.29 


_ 


56.44 
55.44 
54.44 
53.44 
52.44 
51.44 
50.44 
49.44 
48.44 
47.44 
46.44 
45.44 
44.44 
43.44 
42.44 
41.44 
40.44 
39.44 
38.44 
37.44 
36.44 
35.44 
34.44 
33.44 
32.44 
31.44 
30.44 
29.44 
28.44. 
27.44 
26.44 
25.44 
24.44 
23.44 
22.44 
21.44 
20.44 
19.44 
18.44 
17.44 
16.44 
15.44 
14.44 
13.44 
12.44 
11.44 
10.44 

9.44 


60.34 
59.34 
58.34 
57.34 
56.34 
55.34 
54.34 
53.34 
52.34 
51.34 
50.34 
49.34 
48.34 
47.34 
46.34 
45.34 
44,34 
43.34 
42.34 
41.34 
40.34 
39.34 
38.34 
37.34 
36.34 
35.34 
34.34 
33.34 
32:34 
31.34 
30.34 
29.34 
28.34 
27.34 
26.34 
25.34 
24.34 
23.34 
22.34 
21.34 
20,34 
19.34 
18.34 
17.34 
16.34 
15.34 
14.34 
13.34 
12.34 
11.34 
10.34 

9.34 

8.34 

7.34 

6.34 

5.34 

4.34 

3.34 

2.34 

1.34 


whey 


TABLE X. 


TRUE MERIDIAN ALTITUDES OF THE PRINCIPAL FIXED STARS IN 
SOUTH LATITUDE. 


STAR | STAR STAR STAR STAR STAR STAR 


64.58 |50.23 |80.33 
65.58 |49.23 |79.33 
66.58 |48.23 |78.33 
67.58 |47.23 177.33 
68.58 |46.23 |76.33 
69.58 [45.23 |75.33 
70.58 144.23 |74.33 
71.58 |43.23 173.33 
72.58 |42.23 |72.33 
73.58 |41.23 |71.33 
74.58 |40.23 {70.33 
75.58 |39.23 |69.33 
76.58 |38.23 168.33 
77.58 |37.23 167.33 
78.58 {136.23 166.33 
79.58 |35.23 165.33 
80.58 |34.23 64.33 
81.58 |33.23 |63.33 
82.58 |32.23 |62.33 
83.58 |31.23 161.33 
84.58 |30.23 |60.33 
29.23 |59.33 

28.23 138.33 
1) 24153.10 58 |27.23 [57.33 
25/52.10 | 2.19 |49. 5. : 58 |26.23 156.33 
26|51.10 | 1. ; 58 $./25.23 155.33 
27|50.10 . 2N.|24.23 [54.33 

| 28|49.10 23.23 |53.33 
29|48.10 22.33 |52.33 
30/47.10 21.23 151.33 
31/46.10 20.23 |50.33 
32|45.10 19.23 |49.33 
33/44.10 18.23 |48.33 
34|43.10 17.23 |47.33 
16.23 |46.33 
15.23 |45.33 
14.23 |44.33 
13.23 |43.33 
12.23 |42.33 
11.23 [41.33 
10.23 |40.33 
9.23 |39.33 
8.23 |38.33 
7.23 |37.33 
36.33 
35.33 
34.33 
33.33 
32.33 
31.33 
30.33 
29,33 
28.33 
27.33 
26.33 
25.33 
24.33 
23.33 
22.33 
21.33 


41|36.10 
42/35.10 
43}34.10 
44)33.10 
45|32.10 
46/31.10 
4730.10 
48}29.10 
49}28.10 
50}27.10 
51|26.10 
§2/25.10 
53]24.10 
54/23.10 
55|}22.10 
5621.10 
57/20.10 
58)19.10 
59} 18.10 
60117.10 
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LUNAR DISTANCES, 


EXTRACTED FROM THE NAUTICAL ALMANAC. 


LUNAR OBSERVATIONS. 
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Date. 


5th 

8th 
10th 
12th 
23d 
29th 
12th 
19th 


16th 
17th 


of Time 
to be 
Subtr’d 


Equati'n 


THE SUN’S 


Sept. 


Star’s Name 


Declination. 


Right 
Ascension 


and 


Noon. 


Position. 


Sun 
Sun 
Sun 
Sun 
Sun 
Sun 


Sun 


hms 


© off? 


1834 


sees HW. -93.25; 
seccce 119.40. 
Fomalhaut E, 
Jupiter. 
Pollux ....E. 
Jupiter... W. 


Venus ... W. 


SUM sete sie Esl lcie 
pees El 


.-116,54.52 N. 


Bint Sf 


W. 


eecee 


14.23.39 


30 
33 


Pein 


of 
Diff. 


. 


2 
0 


15.56} 4. 4 


————— 


95.14.45|3301 


435 


7.30 


SEIN.) 15.58 
20 'S. 


28) 2.19,27 


48.17.41 |2612 
47,23.31|3064 
58.44.20/3081 
75, 0.39/3083 
66. 7.43]/2273 


Ij. 


PEL. 
of 


Diff. 


(ON dA 


73.32. 9/3081 


67.54.22|2255 


113. 2. 2/34321116. 


50 


ao) N, 
13 
52 
29 


eoerleweor 


96.38.56|3301 


_MEAN TIME. 


VIE: 


° 


45; 0; 0/2578 
44,26.10/3128 
§5.47.17)3085 
72. 3.56|3079 
69,.41.28/2237 


sewer nceee 


15.12.56 


ey 4 ° 


W.1 26.56.55 |2403} 28.20.25/2400} 30.24. 0/2399 
67.45.26 |2605}] 69.24.14/2620}) 71. 2.42/2635 
37 |2849} 94.59, 1|2863} 96.32: 7/2879 
W 1117.43.31 |3073]119.12.14|3086]120.40, 1/3098 
5513390}118.18.27/3381]1 16.55.49/3372 
46.39. 2)2595 
45.54.26 /3095 
57.15.47|3083 


98; 3. 7/3300 


FL. IXh. Pil. 
of 
Diff. Diff. 


we 47 


122. 8.53/3110 


43.20.35/2561 
42.58.34/3 163 
54. 18.49]3086 
70.35. 1/3077 
71.29. 0/2220 


APPAREN't TIME, 


sewer ee etlssertsroene ve ° 


40.22(3430]110.18.3 


ENT TIME. 


APPAR 


9/3 


Midn, 


HOR. PARALLAX. 


6.19.54 S. 
23.22.23 N. 
‘THE MOON’S 


MEAN ‘tIME. 
SEMIDIAMETER. 


ee ee eeoe 


of }Midnig’t 


° 


115.33. 0]33633114.10. 1 


41,40.47)2545}) 40. 0.36/2530] 38.20. 5/2516 
41.31.40|3201} 40. 5.32/3242] 38.40.13)3287 
52.50.22|3087} 51.21.56/3087] 49.53.31|/3088 


69. 6.23|/3074) 
73.16.53] 2202 


99.27.19|32999108.51.32 


Ek 


32. 7.36}2400} 33.51.11 
72.40.19|2649) 74.18.37/2665 
98. 4.53/2894} 99.37.20 


P.L. 


75.56. 4/2681 


67.37.42|3071} 66. 8.57)3068 


75, 5,.22|2186) 76.54.10 
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PUBLISHED AND SOLD, WHOLESALE AND HEP Ar, BY 


MUND & GEORGE W. LUN 


£79 Water ‘Sicha cormer of Burling Slip, New York. 


BOOKS: 


) YOUNG SEA OFFICER’S SHEET ANCHOR, 129 quarto plates, containing Tables of 
fe Spars, eens all the modern improvements of Rigging, &. By G. W. Buon. 
, ntl) BOW DITCH’S USEFUL TABLES. 
MEMOIR of the Dangers and Ice of the North Atlantic, 4th edition. 
ci BOWDITCH’S NAVIGATOR, 20th stereotype edition, enlarged and improved. 
DBLUNT'’S AMERICAN COAST PILOT, 16th edition. 
y MERCHANT AND SHIPMAST ER’S ASSISTANT, 3d edition. By J. Buunt. 
THE EXPEDITIOUS MEASURER, stereotyped, to show the solid contents of packages 
7 and casks. 
4 Y SEAMANSHIP AND NAVAL TACTICS, second edition, with plates. 
om NAUTICAL ALMANACS, from 1811 to 1853, inclusive. 
ai) WARD’S LUNAR TABL ES , seventh edition. 
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Cua) CHARTS. 
iit? A NEW CHART, extending from Montauk Point to Cap: Antonio, improved by the Govern- 
ome ment Surveys, with plans of the principal Harbors, on 8 sheets. 
o. of West Florida, with plan'of Mobile, &c. 
Bs. from NewYork to Nova Scotia, including George’s Bank. 
sD of the Atlantic or Western Ocean, with plans of George’s 
Bee Virgin Rocks, on large scales, from actual surveys up to 1848. 
of the South Atlantic Oc ean, containing more authentic information than any extant. 
of the Coast of Brazil, from the Line to the River Plate, on a large scale, with Plans of Harbors ¢ 
of the West Indies, on six sheets, to be had separate, from the Spanish, French, Danish, and 
English Surveys; with plans of St. John’s Harbor, Porto Rico, St. Thomas, Port au Prince, Woe 
oe. Cruz, Havana, Matanzas, &c. &e. ., on large scales,together with views of land, including a 
Commander Rh. Owen’s recent surveys of the Windward Passages, the coast of Honduras, &e. D 
of the River Plate, on a large scale, from the late surveys, with sailing directions. qo 
of the Coast.of Guayana. K 
of the Island of Bermudas. 
of Long Island Sound, surveyed by Edmund Blunt, in.the years 1828, °29, 30 
of the Coast of Labrador and Newfoundland, by Capt. Bayfield, R. N. 
of New London Harbor. 
7 NEW CHART of Bahama Banks and Florida Coast, ona square and large scale; the Bahama Banks, from Si 
the surveys made in the sloop Orbit, and by Mr. De Mayne, Commanders, Owen and Barnett, R. N. 
the coast of Florida, fram at: S. Government surveys, by Com. Powell, to the present date, (1849,) cad 
tended, with the Bahama Banks, to complete the whole Florida Coast of the United States. 

De. frota New York to Nova Scotia, ona square and large scale, in which all the surveys recently made WH 
are introduced. : bh 
a 5 Do. of New York Harbor, from Barnegat to Fire Island Inlet, on a scale of 35 inches toa degree, from < 
. ve actual surveys made in the years 1821, ’22, °23, and’24, by Edmund Blunt. ‘ : 
Do. of the =outhern Coast, on a square scale, from Fire Island Inlet to St. Augustine, containing more Be: 

formation than any other Chart extant, with plans of New York. St. Augustine, St. Johns, E. F 
Charleston, S. C. Harbors, and Capes Hatteras, Fear, and Lookout, on large scales. 
2 Do. of the Coast of the United States, Nova Scotia, Gulf and River of St Lawrence and ne 
Labrador ; ; | extending from Cape tes to Labrador, with Plans of Harbors, &e. i 
and French Marine Surveys; it includes George’s Bank and the 
The dies of places will be found to vary very essentially, from all other 
pen and rou for the most ‘part from actual surveys, may be relied on. It wil! be found a very uselul 
chart for our fishing trade. 
BAHAMA BANKS, ona seale of 14 inches to a degree, intended as a pilotage chart, and points out, with 
great minuteness, every danger, from the surveys of Owen, Barnett, and Smith. 
EW CHART, of the Mississippi to Galveston. In this chart Galveston is 50 miles different from other 
charts in use. 
mf) Do. of Florida and Carysfort Reefs, on a large scale, intended for a pilotage chart. 
@ Do. of the English Channel. 
All the U. S. Coast Survey, British Admiralty, and other authentic charts. 
A CHA RT OF CALIFORNIA, Upper and Lower. 
‘H AND SOUTH PACIFIC, ona very large seale. 
J NOR: H# ATLANTIC, do do 
CHRONOMETERS, (Denv’s Patent balanee,) Sextants, Quadrants, Telescopes of London and Munich 
manufacture, for sale at their establishment. 
Dent’s Patent Dipleidoscope, a simple instrument for getting the time by the Sun’s meridian passage 5 
also, Dent’s Patent Compass. 
Flags of all nations. Copley’s Map of the World. 
ANEROID BAROMETERS, an improvement on the Marine Barometer, being more accurate. 
JUST PUBLISHED 
~ A CHART of California, Upper and Lower. * 
2 A NEW CHART of the ‘North and South Pacific, on a very large scale. 
A NEW Sines of the North Atlantic, Behring Sea and Strait, Cuba and the Windward Passages. 
April, 1851 


